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Ross Assures 
Manufacturers, Trade 
and Public 
These Distinctive 
Advantages 
e 


PRODUCT 


The cam and lever design, original and 
exclusive with Ross, makes possible in un- 
equalled degree, these superiorities: 


® Ease 


Ross handles even the heaviest steering 
load with the greatest ease. 


@® Response 


Ross responds instantly to the slightest 
wheel pressure. 


@ Stability 

Ross is irreversible in exactly the right 
degree—giving a happy combination of 
stability and road-sense. 


® Long Wear 


Ross reduce 3 parts-wear to a minimum. 


@ Adjustments 


Ross permits, when they are necessary, 
easier, quicker, more accurate adjustments. 


POLICIES 


Ross, as an institution, stands for sound, 
definite policies, as reflected in its product: 


® Quality 


Ross guarantees the very best in materials, 
workmanship, engineering and inspection. 


@ Service 


Ross manufacturing facilities and institu- 
tional strength assure a prompt, depend- 
able, permanent source of supply. 


® Development 


Ross, through continuous engineering effort 
and research, led its industry to higher 
standards—and still leads. 


@ Advertising 


Ross, through nearly five years of adver- 
tising in The Saturday Evening Post is 
known, accepted, preferred by car owners. 


We Invite You 


to Check 
these Facts 


We know of no other steer- 
ing gear which, in product 
and policies, embodies all 
of the advantages which 
continue to distinguish 
the Ross Cam and Lever 


Steering Gear...Do you? 


ROSS GEAR & TOOL COMPANY + LAFAYETTE, INDIANA 


ROSS 


CAM & LEVER 


STEERING 


* Preferred and specified as origi- 
nal equipment by more than 
200 automotive engineering staffs 


Packed Sessions Hear Sharp Debates 
at Record Annual Meeting 
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Part of the crowd assembled to hear the 
speeches after the dinner on Thursday 
evening. Similar throngs listened to 
discussions at practically every session. 


HREE thousand automotive engineers debated imme 

diate problems, questioned more than one fundamental 

assumption upon which current practices have been 
developed and speculated startlingly about future automotive 
designs at the 30th Anniversary Annual Meeting of the So- 
ciety of Automotive Engineers, Book-Cadillac Hotel, Detroit, 
Jan. 14 to 18. 

Never has so stirring an S.A.E. meeting developed before. 
Total attendance broke all records by a wide margin. Con- 
sistently, individual sessions were packed to overflowing. 
Added together, the attendance at these individual discus- 
sion-points totaled well over 5000. New high standards were 
established for starting sessions on time, finishing them on 
time and generating a maximum of brisk discussion within 
a limited period—despite an obvious exception or two. 

There was the usual exchange of ideas about immediate 
problems both in and out of the formal meeting rooms. But 
specific speculation about what is going to happen was far 
more plentiful than usual. Fresh angles on the rear-engine 
car and streamlining situation were developed. Practical ex- 
periments with rubber automobile springs were described. 
A vehicle in which one might fly to an airport, fold up the 
wings and drive home to one’s garage was envisioned. 

Fitting appropriately into a meeting of unusual happen- 
ings. for the first time a single paper was chosen by the en- 
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tirely separate committees to receive 
both the Manly and the Wright 
Brothers medal awards for 1934. The 
awards were presented to the authors— 
Rex B. Beisel, A. Lewis MacClain and 
F. M. Thomas—at the Thursday eve- 
ning dinner. Their double-winner paper 
was entitled “The Cowling and Cool- 
ing of Radial Air-Cooled Aircraft En- 
gines”, presented at the 1934 Annual 
Meeting of the Society, and was pub- 
lished in the May, 1934, issue of the 
S.A.E. JouRNAL. 

The Engineering Exhibit, now an 
annual meeting fixture, filled the Crys- 
tal Room and the parlors adjoining the 
main meeting room with a wealth of 
new devices and processes which stimu- 
lated the interest of practically every 
member and guest. Thirty-three companies showed special 
products in this “engineering exhibit for engineers” which 
emphasized, among other things, the major contribution 
which parts, accessory and material supplies continue to make 
to the progress of modern motor vehicle design. 


Business Session Lively 

The business session, not only found general agreement 
on important constitutional amendments presented for final 
reading betore submission to the membership for letter ballot, 
but also voted favorably on a resolution presented by F. C. 
Patton of Los Angeles which read: 

“It is the sense of this meeting that the annual Nominating 
Committee shall select one consenting candidate for each of 
the Vice-Presidencies representing a Professional Activity 
from the members active in each of the Professional Activities 
and shall report this list of candidates at the same time the 
nominations for the other offices are reported.” 

This resolution was passed on for consideration and dis- 
cussion to the Council, to the Constitution Committee and to 
the Past-Presidents’ Advisory Committee. 

Later at a meeting of the Diesel-Engine Activity Commit- 
tee, a motion was passed unanimously dissenting from the 
idea expressed in Mr. Patton’s resolution. It read: “That 
it be the sense of this meeting that the Diesel Engine Activity 
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Cammittee recommends that the method of nominating Vice- 
Presidents of the Activities should not be changed, and that 
this recommendation be passed on to the Council for con 
sideration.” 

The constitutional amendments presented for final reading 
before ballot by J. H. Hunt for the Constitution Committee 
were seven in number. They are proposed amendments to 
C-15, C-22, C-45, €-46, C-50A, C-54 and C-57 and were read 
as printed in the Nov., 1934, issue of the S.A.E. JourNat. 
In addition, Mr. Hunt submitted for the first reading C-24A, 
designed to provide for conferring Life Memberships upon 
future Presidents of the Society as has just been done in the 
case of Past-Presidents. (See page 32 of this issue.) 

B. B. Bachman, W. S. James and J. H. Hunt were elected 
as delegates at large to the annual Nominating Committee 
at the Business Session. 


The recently established Past-Presidents’ Advisory Commit 
tee held its first session during this unusual Annual Meeting. 
Ten Past-Presidents attended and chose Col. H. W. Alden, 
the only man ever to have been twice President of the Society, 
as chairman. 


Roos at Dinner Talks Progress 
o 


A high spot of the entire gathering was the Thursday 
dinner at which the Detroit Section was host to the general 
Society. It established a new record with an attendance in 
excess of 1000 and saw D. G. Roos, 1934 president, turn over 
his stewardship to President W. B. Stout with the words: 

“The S.A.E. ship is on her course. She is sound in every 
rivet—so, | am happy to turn her over to a better pilot.” 

Stirring as well as encouraging was the rapid, factual story 
which Mr. Roos told of S.A.E. movement during the last 
twelve months. 

In passing, Mr. Roos referred to a situation wherein, he 
said, personal political aspirations had seemed to take prece 
dence over the accepted standards of professional ethics. 
Emphasizing the expressed attitude of the Council that the 
office should seek the man, President Roos reported that such 
departures from traditional practices as had taken place had 
been met by a united force of S.A.E. influence; further, he 
assured his listeners that like unanimity could be expected in 
the presence of any similar deviations that might arise in the 
future. 

K. T. Keller, president, Dodge Bros., and vice-president 
and general manager, Chrysler Corp., long famous as one 
of the industry’s outstanding executives, placed himself in 
the top-flight of toastmastership in presiding at this important 
dinner. C. R. Paton, chief engineer, Packard Motor Car Co. 
and Detroit Section Chairman, welcomed the Society to De- 
troit and characterized the spirit of those present as one of 
“intelligent optimism.” 

The chief speaker at the dinner was Philip Sporn, chief 
engineer, American Gas and Electric Co., who talked on 
“Major Problems in the Electric Light and Power Industry.” 
Mr. Sporn spoke pointedly about the relation of power in- 
dustry problems to the proposed entrance of the Government 
into the public utilities field. Stating that there is more dan 
ger in public than in private monopolies, Mr. Sporn char- 
acterized the Tennessee Valley Administration project as 50 
per cent “Barnum” and 50 per cent “Popular Mechanics”. 

Late in 1934, he said, after considerable equipment for 
power had been purchased, the TVA hired some good con- 
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sulting engineers to make recommendations as to the type 
ot line to be put in. The recommendation of these engineers, 
according to Mr. Sporn, was that “no line be built.” 

Following Mr. Sporn’s talk, William B. Stout, formally 
accepted his new duties as President of the Society for 1935, 
speaking a few brief words of welcome to the guests and 
greetings to the members. 


Student Interest Growing 


The Student Session, held on Monday evening, again was 
an outstanding phase of the big annual gathering. 


Both the 
large attendance of 


1100 and the deep interest displayed 
brought added evidence of the constantly growing eflective- 
ness of the student work which the Detroit Section has been 
sponsoring for some years. O. E. Kurt, chairman of the De- 
troit Section Student Activity for 1934, presided at this ses 
sion at which H. R. Berlin, Johns-Manville Corp., gave a 
thoroughly interesting and instructive demonstrative lecture 
on acoustics. 

Thirty formal committee meetings were held during the 
five interest-packed days of this Annual Meeting, while 38 
papers were presented at the 17 technical sessions. So com- 
prehensive and so detailed was the work done by the multi- 
tude of committees that even a summary of the results can 


not be available now. 


S.A.E. Standards Committee Meeting 


The regular meeting of the Standards Committee was held 
Thursday. C. W. Spicer presided. 

Outstanding reports were those of the Iron and Steel Divi- 
sion, which included a complete revision of the S.A.E. steel 
compositions and physical property charts, and of the Screw 
Threads Division, bringing the S.A.E. Screw Threads Stand 
ard up to date and introducing standard 8, 12 and 16 series 
of pitches. New specifications reported to the Standards Com 
mittee were Automotive Cast Irons, a Motor Vehicle Lubri 
cation Data Form, Outboard Motorboat Transoms, Oval 
Dimensions for Tanks for Gasoline Tank Trucks and a uni- 
form specification for the fillets under the heads of finished 
screws and bolts. A new American Standard for Drill Jig 
Bushings was also approved by the Society as a sponsor for 
this project. 

Twelve Divisions reported on 17 subjects, of which ten 
were revisions in present S.A.E. Standards, six were new 
standards submitted for adoption by the Society and one re- 
port, that of the Tire and Rim Division, was the cancellation 
of the present tire, rim and tire valve specifications. 

Several of the subjects reported as revisions were approved 
subject to a final check by the respective divisions submitting 
them, but it is anticipated that most of these will be com- 
pleted in time to include the revised specifications in the 
complete 1935 edition of the S.A.E. Hanpsook that is being 
prepared. 

The action taken by the Standards Committee on the sub- 
jects reported was referred by Chairman Spicer to the Council 
immediately following the Standards Committee meeting, and 
were approved for adoption by the Society and for publication. 

With a record of two of the Society’s most successful years 
from the standpoint of meetings to look back on, Alex Taub 
turned over to A. L. Beall, the chairmanship of the National 
Meetings Committee. 
ing 1934. 


Mr. Beall has been vice-chairman dur- 
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Two “firsts” were established by the 
award of the Wright Brothers and 
the Manly Memorial Medals for 
1934 to R. B. Beisel, A. L. Mae- 
Clain and F. M. Thomas for a paper 
on “The Cowling and Cooling of 
Radial Air-Cooled Aircraft Engines”. 
The paper, which was published in 
“the May, 1934, issue of the S.A.E. 
JOURNAL, was presented at the 1934 
Annual Meeting of the Society in 
Detroit. By receiving both the 
Wright and Manly medals it be- 
comes the first paper to be so 
honored since the establishment of 
these awards “for meritorious con- 
tribution to aeronautic engineer- 
ing” and the first paper of joint 
authorship to receive either of the 
awards. 


R. B. Beisel 


Chance Vought 


Corp. 


Win Double Award for Aircraft Paper 





A. L. MacClain 
Pratt & Whitney 
Aircraft Co. 


F. M. Thomas 
United Aircraft Corp. 





News of the Technical Sessions 


Digests of all papers presented at this Annual Meeting ap- 
pear on pages 33 to 39 of this issue. In the March issue there 
will appear in similar form comprehensive digests of the 
discussion which took place at each of the sessions. 

At the technical as well as the more general sessions, how- 
ever, many interesting ideas were developed on a variety of 
topics, the high points of which combine to form a general 
running picture of the events of the five days. 


Transportation and Maintenance Session 


At the Transportation and Maintenance Session with which 
the meeting opened on Monday morning discussion centered 
largely on the paper by T. L. Preble, Tide Water Oil Co. 
So active was the debate that Chairman L. V. Newton finally 
had to close the session without its having been completed. 
Mr. Preble added to his formal paper information as to when, 
as well as how to buy a truck. Among the many important 
points made was that “of the necessity of furnishing the seller 
with a clear cut and definite statement of conditions to be 
met’’. 

“Normally I believe standardization upon one make to be 
unsound practice from the operator’s viewpoint,’ Mr. Preble 
said, but added that “a complete ‘open door’ policy is un- 
sound. The buyer,” he added, “should become fully alert 
to the effect of faster average speeds and should avoid trucks 
which will ‘nickel and dime you to death’ by constantly 
breaking down on the road . . . or needing attention through 
failure of ten-cent parts or accessories.” 

L. E. DuBey presented the first paper of the session on 
“How to Finish a Truck” as co-author with P. R. Croll. He 
said that “no simple answer will ever finally dispose of this 
question. Honest differences of opinion encourage new de- 
velopments of better materials and methods.” He added that 
“improved service to fleet owners would result especially from 
closer exchange of ideas between body builders and refinish- 
ing shops” and concluded his paper by suggesting that “a 
permanent place be given on the annual meeting program— 
to the subject of vehicle finishing.” Chairman Newton said 
it should be possible to do a satisfactory job of truck finishing 
within two days, presumably referring to refinishing in 
particular. 


T. C. Smith, in discussion of the Preble paper, indicated 
that the omission of only one significant item in a truck 
specification might lead to unsatisfactory results or failure to 
do the job required and mentioned the effect of legislation 
on required minimum speed on grades. Leo Huff urging 
the desirability of standardization on one make, took issue 
with Mr. Preble and asked for the author’s reasons for his 
opposite view. Mr. Preble answered that a single make puts 
the purchaser in a poor trading position and is likely to 
make the manufacturer less inclined to satisfy the operator. 

F. C. Horner expressed agreement with Mr. Preble about 
the value of performance records and the desirability of 
studying the users’ problems. He asked how a preferred 
list should be made up and said that he considered the prin- 
ciple of: reciprocity in purchasing logical. Mr. Preble an- 
swered by saying that several items such as availability of 
service, quality of product and data on such items as brake 
areas and the like are properly considered in making up a 
preferred list. A. J. Scaife pointed out some of the difficulties 
encountered in requirements on grade-climbing ability, stating 
that, regardless of gear ratios and other factors, a certain 
power must be available to attain a given speed on a given 
grade with a given gross load. 

E. C. Wood said that, on the Pacific Coast, it had been 
found desirable to test trucks under actual service conditions 
in determining their ability to do the work required. He 
added that the engineers on the Coast feel the need for ex 
change of information beyond that now afforded through 
Society publications. Preventive maintenance has been prac- 
ticed on the Coast for many years and has proved its worth, 
he said. 

J. G. Moxey mentioned several items on which he said 
that trucks are judged by his company, one of these being 
the gallons per mile per gallon of product delivered to cus- 
tomers by the vehicle. He said that during daylight-saving 
periods it is often possible to use a truck 18 hours a day with 
three shifts of drivers, under N.R.A. rules, but in the winter, 
when less fuel is sold, only a two-shift basis is feasible or 
needed. J. M. Orr mentioned troubles encountered with 
lacquer finishes and said that his company is experimenting 
with synthetic finishes but has no final results as yet. 

M. C. Horine, among others, complimented Mr. Preble 
highly on his paper. He agreed, he said, that the operator 
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should not try to design the vehicle but should be specific 
as to his requirements and leave the manufacturer to decide 
how they should be met. 


J. M. Orr, acting as chairman of the Transportation and 
Maintenance Luncheon on Monday, complimented F. L. 
Faulkner on the excellent results achieved by his summer 
meeting paper and said that the second part, considered at 
this meeting, would undoubtedly receive similar commenda- 
tion. This proved to be true, judging by the discussion 
which followed presentation of the paper, which dealt with 
“Motor Vehicle Design from the Operation and Maintenance 
Standpoint”. In criticising electrical equipment, the author 
said it would appear logical from the operators’ viewpoint 
to specify “what can be expected from the battery at zero 
deg. fahr. for a period of five minutes to three volts” as this 
“is about the minimum factor of safety that a fleet operator 
should have.” Several other items of electrical equipment 
which give trouble were cited after which truck ratings were 
considered. Mr. Faulkner declared that “little if any serious 
effort is being made to develop a rating” and then proceeded 
to suggest a very specific rating which avoided the theoretical 
factors that have led to nothing of value in the past. 

B. B. Bachman in his discussion admitted that the truck 
rating committee had gotten nowhere but questioned whether 
the author’s suggestions could be brought into harmony with 
differing designs dictated by differing policies on the part of 
various manufacturers. Nevertheless he said that he valued 
the data submitted and expected to make good use of it. 
E. W. Lager stated that a logical truck rating is difficult to 
evolve but that the foundation had now been laid for a 
definite rating and should be followed through. Leo Huff 
said he would like to hear other views from truck manufac- 
turers and criticised them for failure to find out what the 
operators really need. 

M. C. Horine declared that the facts brought out by Mr. 
Faulkner had clearly demonstrated the value of the T & M 
Activity and that rarely had anything so constructive been 
evolved. He questioned, however, whether the studies of 
maximum, minimum and average factors presented are the 
best criteria. He suggested that certain of the data should be 
developed further to indicate what is wanted rather than 
what should be avoided. He pointed out that minimum 
price and maximum durability cannot go together. 

T. C. Smith declared that truck ability and load-carrying 
capacity may be changed by different options in engines and 
that comparisons based on chassis weight less engine weight 
may well give food for thought. Pierre Schon said Mr. 
Faulkner’s analyses had made engineers realize certain mis- 
takes in design. He said, however, that a standard for all 
operations is not feasible and that there must always be 
building for specialized applications, involving such items as 
electrical equipment, clutch area variations and the like. He 
pointed out that the author had recognized in his paper that 
several of the items he had criticised in his summer meeting 
paper have been corrected, ‘showing that the criticisms had 
been heeded, and expressed the belief that similar results will 
continue. 

L. V. Newton voiced appreciation of the fact that truck 
manufacturers are trying to cooperate and believes they will 
wish to consider the further recommendations made in Mr. 
Faulkner’s paper. 

Closing the discussion, Mr. Faulkner said that he appre- 
ciates the spirit of cooperation. He said frankly that the 
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operator is trying to secure a maximum for the lowest cost. 
He well understands the pertinence of Mr. Horine’s point, 
however, to the effect that it is not fair to overlook quality. 
The superiority of a given product in this respect may well 
be left to the sales force. It is true that many small matters 
that have given trouble are being cleared up, but there is 
still need for further study of details that are sometimes left 
to subordinates who do not have adequate experience. 


Tire Problems at Truck Session 


Results of experiments with the use of rubber for automo- 
bile springs were among the novel facts brought out by Curt 
Saurer, Firestone Tire & Rubber Co., in his talk about “En- 
gineering Uses of Rubber” at the Truck, Bus and Railcar 
Session on Monday afternoon. More than 100 engineers 
heard Mr. Saurer tell of successful experiments with rubber 
insulated wheels on railcars and state that “there is no reason 
why some of the principles developed on these wheels could 
not be adapted to automobiles.” 

A. K. Brumbaugh, vice-president of the Truck, Bus and 
Railcar Activity for 1934, presided at this sesston. 

F. L. Haushalter of Goodrich, E. G. Kimmich of Good- 
year, and Walter Keys of U. S. Rubber Co. were among the 
leading tire engineers who, in discussion, amplified some of 
the points made by Mr. Saurer or brought out additional 
phases of the rubber utilization problem. 

Motor supports in the future must have a decidedly slower 
vibration time, Mr. Saurer said, and also a slower dampen- 
ing action. He pointed out also that many experiments are 
being carried on in combinations of rubberized materials for 
seat cushions, arm rests or panel insulation. “In England,” 
he said, “sponge rubber seat cushions of certain designs are 
commonly used. We have experimented in the United States 
with similar cushions, but have not been able to reduce their 
weight successfully down to that of present spring cushions. 
This has been one of the most severe handicaps in the 
progress of this material, as probably the price and the per- 
formance are equal, over advantages still inherent in the steel 
spring cushion.” 

Rubber fenders for passenger cars are economically un- 
sound, according to Mr. Saurer, and would add to the weight 
of the car. Fender liners, on the other hand, he believes will 
have to be included as a standard necessity on higher-priced 
cars. 

Mr. Saurer got the combined approval of the other rubber 
engineers who entered into the discussion when he stated 
that “Most of the devices we put into automobiles are after- 
thoughts and almost invariably we are cramped for space to 
put in a suitable product from the rubber manufacturer’s 
standpoint.” 

Discussing the widespread automotive uses to which rubber 
may be put, Mr. Saurer summed up one phase of his dis- 
cussion by saying: 

“Our limitations are imposed only by the efficiency and the 
thermal conductivity of the rubber part. It is impossible to 
state in definite figures just what heat any compound will 
withstand, since working conditions are not standard. Every 
rubber part must be designed for the job it is to do.” 

The rubber engineers seemed to agree in discussion that 
160 deg. fahr. is the practical working temperature limitation 
of rubber, if the material is to have any life left after two or 
three years. 

M. C. Horine asked about the relative strength of the ex- 
perimental rubber springs as compared with steel springs, 
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Three past-presidents talk with General 
Manager John A. C. Warner. Col. H. W. 
Alden, standing beside Mr. Warner, has 
been chosen chairman of the recently-estab- 
lished Past-Presidents’ Advisory Commit- 
tee. A. J. Scaife (seated left) was President 
in 1932. J. H. Hunt, (seated right) is 
chairman of the Publication Committee. 


pointing out that the use of rubber becomes less attractive as 
the weight of the vehicle increases. Mr. Saurer replied that 
the spring used in the experiments which he had discussed 
weighed about 6¥, lb. including the attachment parts, but 
that his company had developed a new spring which weighs 
only about 3 lb. and which will support a load of 1800 |b. 

Answering a question from Mr. Horine as to why rubber 
bushings cannot be used in water pumps, Mr. Haushalter 
said that the pressures and temperatures are too high and that 
various types of radiator solutions have a deleterious effect 
on rubber. 

Herbert Chase mentioned use by one car manufacturer of 
a molded phenolic-resin covering over rubber steering wheels, 
and asked if this was done chiefly because of the color or 
finish thus obtainable. S. M. Cadwell of U. S. Tire Co., Inc., 
answered that this is the case. 


Aircraft-Engine Sessions 


Tuesday morning’s Aircraft-Engine Session had to do 
largely with the effects of fuel and oil on aircraft-engine 
performance, Robert Insley presided and the session was well 
attended. S. D. Heron presented the opening paper entitled 
“Aircraft and Aircraft-Engine Performance as Influenced by 
Engine Oil.” After describing results secured with different 
oils as based on data secured from U. S. Army Air Corps tests 
he concluded, “Aircraft engines are being subjected to in- 
creasingly high duty and are requiring better oils for the 
purpose. New methods of refining are rendering possible 
the production of oils which are greatly improved in a vari- 
ety of their qualities, but in the present state of knowledge 


Harold Nutt, past-chair- 

man of the Chicago Sec- years as chairman of the National 

tion and chairman of the 

National Sections Com- 

mittee in 1934, pauses to 

cast an inquiring eye on 
the camera man. 





Alex Taub has just completed two 


Meetings Committee. He sits with two 
fellow General Motors men—Al Hazard 
at the left of the picture and W. A. 
Hoult at the right—talking over the 
record-breaking attendance figures of 
the 30th Anniversary Annual Meeting. 


the use of such oils in aircraft engines involves some un- 
certainty as regards stability.” 

H. C. Dickinson, A. L. Beall, J. P. Stewart and Arthur 
Nutt. were among those who took part in the discussion. 
Much of this had to do with the dangers of using low- 
viscosity oils to facilitate starting in cold weather. It was 
pointed out that such oils are likely to result in rapid cylinder 
wear. 

The paper by Squadron Leader A. Ferrier of the Royal Cana- 
dian Air Force dealt with “The Winter Operation of Aero 
Engines” and pointed out the many difficulties encoun- 
tered in Canada, especially in starting in cold weather when 
very low temperatures prevail. “The immediate problem,” he 
said, “is to get the technique of cold motor starting into line 
with the progress of lubrication. . . . When that is achieved 
it is proposed to aim at a figure of 40 deg. fahr. below zero 
—there is little doubt that there will soon be available a 53- 
second oil with a remarkably good viscosity. index . 

In discussion, Dr. Dickinson said that a gasoline which will 
be sufficiently volatile to enable starting at 40 deg. fahr. below 
zero is possible but it might result in trouble from vapor lock 
after the engine warms to normal operating temperature. 
Other speakers mentioned difficulties with valves which stick 
open—presumably because of cold lubricant—as another 
cause of hard starting. It is believed, one speaker said, that 
the use of pressure lubrication of valves by oil may prevent 
this trouble. Another speaker made it clear that trouble 
with cold weather starting is not confined to Canada and 
mentioned one case in which it required more than two hours 
to get the engine in a certain plane started for a particular 
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trip which required only one and one-quarter hours of flying. 

in closing the discussion Mr. Ferrier said that his experi- 
ence did not include engines of high specific output, but that 
excessive wear with low-viscosity oils had not been en- 
countered. He attributed wear more to corrosion after stop- 
ping than to the effects of running. 

Arthur Nutt made a progress report as chairman of the 
C.F.R. Aviation Gasoline Detonation Subcommittee in which 
he stated that “the minimum engine test program may be 
regarded as 85 per cent complete. It appears possible,” he 
continued, “to complete the test work by April 1 and it 
should be possible by the time of the Summer Meeting to have 
available a complete analysis of the test results.” 

Development work on spark-plugs having higher heat- 
ranges than any now commercially available, and fuel in 
jection for aircraft engines instead of carburetors, were the 
two feature topics of the Aircraft Engine Session Tuesday 
afternoon. 

With Opie Chenoweth, U. S. Army Air Corps, in the 
chair, the first subject was covered by M. F. Peters, National 
Bureau of Standards, who presented a paper entitled “An 
Investigation of Mica Spark-Plugs,” prepared jointly by Mr. 
Peters with John F. Boston, Naval Aircraft Factory, and 
H. K. King, National Bureau of Standards. 

The objective of the investigation was to develop a plug 
which would be less susceptible to both pre-ignition and 
fouling. “A major conclusion drawn was that to keep the 
plug hot enough to prevent fouling it is necessary to keep 
the top cool. This seeming inconsistency is explainable by 
the fact that to achieve the desired result a much higher 
temperature gradient from bottom to top of the plug is 
necessary to keep from ruining the cable insulation. As Mr. 
Peters said, a cable can easily be ruined by permitting too 
much leakage of current also into the shield of the plug in 
an aircraft-engine installation. 

In discussion a letter from Earl A. Keeler, Defiance Spark 
Plug Co., stated that it isn’t necessary today to provide “hot” 
plugs to keep from fouling. Mr. Keeler also described a test 
method for checking carbon deposit formation on a spark 
plug. Briefly this consists of connecting the plug to the 
secondary of a transformer and measuring the amount of 
carbon deposited by the conductivity of the plug. 

Of major commercial interest was the first public revela- 
tion of details of the work which the Army Air Corps has 
been secretly carrying on in connection with fuel injection 
for airplane engines. This work, primarily started to im- 
prove maneuverability of airplanes as compared to carburetor 
equipped engines, has now progressed to a point where it is 
tentatively planned to specify fuel injection for all engines 
bought by the Army for single engined planes after July first 
of this year. 

Although the work was started purely from tactical ma- 
neuverability considerations, J. F. Campbell, United States Air 
Corps, in the paper in question, “Fuel Injection as Applied to 
Aircraft Engines by United States Army Air Corps”, stated 
that engines so equipped had shown marked improvement in 
fuel consumption and power output compared with the same 
or similar engines carburetor equipped. 

In discussion, Mr. Chandler stated that an important ad 
vantage of the use of fuel injection was that it resulted in 
some stratification of the charge, permitting part load opera- 
tions at higher compression ratios. In answer to a question by 
F. C. Mock, Bendix Products Corp., Mr. Campbell stated that 
the engines used had had the conventional compression ratios 
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of 5.25 and 6.0 to one with maximum boost pressure ot 7/2 
in. of mercury. With this a gain of 80 hp. was experienced 
with engines normally developing around 425 hp. and 585 hp. 
or thereabouts. 

Most of this work was carried on with standard 87 octane 
fuels, Mr. Campbell said in answer to a question of Alan 
Ferrier of the Canadian Air Service. He said, however, that 
they had found it possible to operate with alcohol-water and 
gasoline-water mixtures (5 to 6 per cent of water), with a 
resultant decrease in detonation characteristics, improved cool 
ing and no reduction in horsepower. 

In answer to a question by A. H. Kipter of American Au 
Lines, Mr. Campbell stated that engine acceleration was 
eminently satisfactory with the fuel-injection system, and 
better than with carburetors if the system is properly phased 
(timed ). 

Requested by Mr. Chandler to say something about the 
wear characteristics of sliding parts lubricated in the system 
only by the fuel used, Mr. Campbell said that in some cases 
the highly-loaded sliding surfaces actually become too hot to 
touch, but that apparently even under these conditions the 
gasoline does lubricate the surfaces. Mr. Campbell stated 
that no case of seizure had been recorded and that in the last 
few years at least no unsatisfactory surface wear conditions 
had been experienced. 

During the session, H. K. Cummings, National Bureau 
of Standards, also gave a few preliminary details as to two 
[talian installations for “high altitude” testing of aircraft en- 
gines, one at the Isotta-Fraschini plant, the other at the Fiat 
plant. The first of these is of the double branch closed wind- 
tunnel type, capable of duplicating 10 km. altitudes in testing 
water-cooled engines up to 800 hp. 

The Fiat installation, is capable of testing rooo hp. water- 
cooled engines “up to” 5 km., and 500 hp. engines up to 10 
km. Air-cooled engines up to 500 hp. can also be tested on 
this equipment up to 5 km. The refrigerating equipment for 
cooling is of course built into the closed tunnels in either case. 


Planography at Body Session 


Supplementing his paper of January, 1934, in which he 
introduced Pianography to the industry, Edgard C. De Smet, 
body designer, Hudson Motor Car Co., as the chief speaker 
at the Body Session on Tuesday evening offered a new plano 
graphic theory “as a logical and scientific solution for all 
irregular surtace problems.” 

Adoption of the methods which he advocates, Mr. De Smet 
said among other things, “would permit cancelling the pres 
ent procedure of taking information off the model.” 

“If the model had been built and altered and refined from 
drawings,” Mr. De Smet stated, “we would find that when 
ever final approval is given, there would be no need for mak 
ing numerous templates, sections or slices. Our records 
would give us immediately all necessary data regarding the 
master lines, and we would be able to proceed with the 
surface draft or ‘planograph’ at once.” 

Among the secondary advantages, of the planographic sys- 
tem, Mr. De Smet mentioned the following: 

“1. The desirability of adopting a uniform standardized 
procedure throughout the entire organization, for all surface 
layouts, including sheet metal parts as well as bodies, to re- 
place the various disconnected, inconsistent and incomplete 
methods now in use. 

“2. Concentration of all surface layout work in one 
separate department, by relieving the construction men of all 


30TH ANNIVERSARY ANNUAL MEETING 19 


such problems and confining same to the responsibility of 
trained specialists. 

“3. .The accuracy and dependability of planographs would 
permit the release of auxiliary information to other depart- 
ments for the designing of dies, tools and fixtures, at an earlier 
date than is possible under the present system. 

“4. Correctly proportioned surfaces mean simpler draw 
dies, a minimum of adjustment of the presses, an easier and 
better flow of the metal and, consequently, a greater uni- 
tormity in thickness of the finished panels. 

“5. The perfection of surface attained and the sci¢ntific 
features of the principles involved should be worthy ‘of the 
attention of the public at large, and would, conséquently, 
tully justify their capitalization by the sales and advertising 
departments.” 

Chairman at this session was John Votypka, vice president 
ot the Society for body engineering in 1934. 


Passenger-Car Suspension Session 

Expressions of strong approbation came from both tire and 
passenger-car engineers for R. D. Evans’s talk at the Suspen- 
sion Session on the relation of tires to the problem of driving 
an automobile, which “consists in maintaining appropriate 
control over a somewhat complex and ever changing system 
of forces”. (Mr. Evans’s paper is printed on pages 41 to 49 of 
this issue.) K. D. Smith of Goodrich suggested that it might 
possibly be desirable some time in the future to have different 
tires for the front and rear of cars, the front tires being built 
to have the best possible “cornering” characteristics. R. W. 
3rown of Firestone complimented Mr. Evans for getting 
down to real measurements on tire effects, emphasizing the 
fact that only through such measurements is it possible to 
effect the best compromise of the conflicting factors involved 
in the tire-vehicle problem. 


Lee Oldfield questioned the safety of a car in which the 
engine is moved too far forward, saying that-race drivers care 
little for a rear-end skid when the track is clear, but greatly 
fear front-end skids. E. S. Hall also expressed the opinion 
that too much weight too far up front might be dangerous 
from the skid angle. 

Elliott G. Reid, Stanford University, in his paper entitled 
‘Farewell to the Horseless Carriage”, voiced the opinion that, 
despite its luxurious modernization, the carriage still is with 
us in the present-day automobile. 


“It retains its century-old 
external crudeness’’, 


the California educator said. 

Mr. Reid definitely opposed the widely-made statement that 
streamlining for air resistance, at all but very high driving 
speeds, is either inconsequential or not materially reducible 
by practical methods. He claimed also that motor car air 
resistance is the analogue of airplane parasite drag, adding 
that “the remarkable reductions of the latter which have been 
etfected through recent aerodynamic research make it seem 
absurd to think that similar developments are not to be ex- 
pected in the automobile field. 

Prof. W. E. Lay, University of Michigan, expressed pleasure 
at finding through Mr. Reid’s paper that “somebody still is 
working on this subject of streamlining”. Much progress 
has been made, Prof. Lay said, but the limit is tar from 
having been reached. 

W. R. Griswold, Packard Motor Car Co., who presided at 
this session, was of the opinion that the ultimate value of 
streamlining will be determined by (1) style demands of the 
public, (2) the difficulty of changing people’s habits—most 
people still like to sit behind a long hood, rather than up 
front as they would in a rear-engined, fully streamlined car, 
and (3) by gradual experience—every worthwhile develop- 
ment endures and becomes a part of standard design practice 
if it is fundamentally sound. 


Four Aces from the Pacific Coast 


Each of the four 
Coast Sections was 
sented at this 30th 
sary Annual Meeting—and 
no four men were more 
prominent in the activities 
nor more welcome. E. C. 
Wood (left) comes from 
Northern California; H. A. 
Reinhart, from Northwest: 
F. C. Patton from Southern 
California; and Harley W. 
Drake from Oregon. 
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Frank Watts, vice-president of engi- A 
neering for Hupmobile, puts his hand 
on F. C. Thompson’s back as the latter 
shakes hands with William Mueller. 
F. B. Willis, Bendix sales ace, looks 


on from the right of the picture. 


Hyatt group 
whatever it is 
(center). 

seem 

E. S. Hall disagreed with Mr. Griswold on all three counts. 
Lee Oldfield backed Mr. Hall’s statement with the remark 
that “We will never get anywhere as long as our attitude is 
negative”. 

Following a brief introduction by J. H. Shoemaker, com 
missioner, Leaf Spring Institute, Karl K. Probst, consulting 
engineer of that organization, described the advantages of the 
leaf-spring type of independent wheel suspension which has 
been developed by the Leaf Spring Institute, pointing out 
that the eventual decision as regards leaf vs. coil spring types 
probably will lie “in the comparative durability, weight and 
cost as compared to the relative advantages.” 

The work done by the Leaf Spring Institute, Mr. Probst 
said, led his group to a tubular backbone frame design which, 
he believes, is essential for soft suspension setups, because it 
increases the torsional rigidity from 114 to 5 times and re- 
duces cost and weight from 20 to 30 per cent. 

B. P. Sergayeff presented calculations to show that the 
saving in unsprung weight through use of independent wheel 
suspension is not very great, and expressed the view that the 
most favorable result brought about by independent springing 
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gets 
ground, with chief engineer O. W. 
Young (left) getting a better view of 
than H. K. 
Jack Roach (right) doesn’t 





into the fore- 


Dave Anderson, chief engineer of 
Bohn Aluminum and Meade Moore. 
chief engineer of Nash looked pleased 
about a miniature baseball bat the 
latter holds in his hand. 


Porter 
care. 


is the divorcing of springing from the steering of the front 
wheels. 


Diesel-Engine Sessions 


Two papers were read at the Diesel-Engine Session on 
Wednesday morning. The room was well filled and time for 
discussion had to be limited. H. D. Hill was chairman. 

Alfred T. Gregory presented the first paper entitled “Cyl- 
inder Events Studied in the Logarithmic Diagram”. “Such 
a diagram,” he said, “lends itself peculiarly to the study of 
cylinder conditions and to the quick determination of the 
changes taking place.” He then proceeded to show how the 
diagram is constructed and used. He indicated that by its 
use heat input, losses resulting from unburned fuel, power 
output, mean effective and heat in the 
gases, among other items, can be determined. 


pressure exhaust 

Prof. L. C. Lichty took a leading part in the discussion 
and pointed out how the methods described might lead to 
certain errors, especially through “dangerous” extrapolation 
and through failure to consider changes in the value of the 


exponent during adiabatic expansion. He also questioned 
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whether the use made of Ricardo’s curves showing the effect 
of dissociation led to correct results. E. $. Dennison agreed 
with Prof. Lichty, especially as to the degree of dissociation, 
which is not known. 

In reply, Mr. Gregory said that the whole idea was to se- 
cure results quickly. He admitted that the expansion line is 
curved rather than straight but indicated that, by using an 
average value for the exponent, the results secured are satis- 
factory, at least within certain limits. In reply to a criticism 
of E. T. Vincent that combustion is not complete in gasoline 
engines when the exhaust valves open, whereas the diagrams 
given showed otherwise, the author said that the flame seen 
at the exhaust is probably not an indication of incomplete 
combustion but is probably caused by incandescent carbon. 
He said that he realized the desirability of adding cards from 
solid-injection engines but did not have them in hand when 
the paper was prepared. 

In the second paper, E. S. Dennison presented what he 
termed “A Rational Basis for Comparing Diesel-Engine Per- 
formance.” He indicated that, although all Diesel engines 
have certain principles in common, their dissimilarity in de- 
sign “has hindered attempts to place various performances on 
a comparable basis. Limitations must attend any effort to 
place performances on a universal common basis,” he added, 
“but there seems to be room for a more general statement 
of engine characteristics than is usually made.” He then 
described a procedure which “has proved useful as a routine 
analysis of test results,” and which he called “simple 
and easily applied to any type or size” of engine. 

Very little time was afforded for discussion of this paper, 
but Harte Cooke, E. T. Vincent and others, made brief com- 
ments. 

With F. M. Young in the chair, the Diesel-Engine Session 
( Wednesday afternoon) was opened with a report of progress 
of the Volunteer Group for Compression Ignition Fuel Re- 
search, which was presented by the chairman of the commit- 
tee, T. B. Rendel. 
gether IN 1933 to carry out some cooperative experiments on 
the most promising methods of measuring ignition quality,” 
Mr. Rendel explained. He added, “The experimental work 
naturally falls into subdivisions: 1—Perfecting the test engine 
and technique; 2—Determining a suitable scale for express- 
ing ignition quality; 3—Effect of various engine factors on 
relative rating of different fuels; 4—Physical and chemical 
methods of rating; 5—Field testing and correlating service 
results with laboratory tests. Already a fair amount of work 
has been done under the first two heads. About ten of the 
new type engines are now in operation in the laboratories 
of members.” 


The Volunteer Group was “banded to- 


He described the new Diesel head provided 
for the C.F.R. engine but made it clear that the work with it 
has not yet progressed far enough to report specific results. 

In discussion, Harte Cooke said that the aim of the group 
should be to fit the fuel to the engines available, both small 
and large, with due regard to the higher temperatures at- 
tained in the large sizes. C. L. Cummins spoke of having had 
25 samples of fuel oil submitted for use in his Diesel racing 
engine and said he had found no important differences be- 
tween them; also that low cost and cleanliness are desirable 
factors in a Diesel fuel. Dr. A. E. Becker said that Mr. 
Cummins seems to think that “any old fuel” will do but that 
Diesel engine manufacturers generally desire a rather rigid 
He feels that a happy medium between these 
extremes may well be found. As compression ratios are 
raised in Diesel engines, he added, a broader range of fuel 


specification. 


becomes available, which is just the reverse of the condition 
with gasoline engines. Before a classification can be made 
for Diesel fuels, more field information as to what is satis- 
factory in respect to various qualities is required. 

C. M. Larson stated that distribution difficulties with Diesel 
fuels have arisen already, owing in part to the use of Diesel 
engines in road-building work. He predicted that two types 
of tuel probably will be required, one for large slow-speed 
engines and another for the higher-speed type. Viscosity is 
another matter which has given trouble, especially during cold 
weather. There may be some tendency to adopt a furnace 
oil which can be made available as a Diesel fuel. One diff- 
culty encountered is with fine grit which causes rapid wear in 
pumps. H. D. Hill said that Diesel fuel specifications are of 
great importance, both to the engine manufacturer and to the 
user. Without them it is difficult to secure satisfactory opera- 
tion, because neither the engine men nor the oil supplier 
xnows what is wanted. Headway is now being made and 
should bring cooperation from all sides. 

In closing the discussion Mr. Rendel reiterated that in- 
formation as to field experience is badly needed; the real 
point the group is striving for is to secure information which 
will permit of giving a satisfactory fuel without too rigid a 
specification. Probably a light-viscosity and clean fuel will 
be among the requirements. Ignition quality is not the only 
requirement by any means. 

C. R. Alden presented the second paper: “Design and De- 
velopment of Injection Apparatus for High-Speed Diesels”. 
He pointed out disadvantages of certain types of injection 
pumps, named sixteen requirements which a pump should 
incorporate, and then described a new form of pump which 
his company has developed. He showed how this meets 
desired conditions. 

Most of the discussion consisted of questions, although E. 
T. Vincent expressed a preference for a pump which could 
be adjusted on the job and would not have to be returned to 
the manufacturer for servicing. Another speaker stated that 
there is need for a pump “which will not cost more than a 
small engine itself”. There is great need for an inexpensive 
pump, he indicated. 

Responding to questions about details of construction, Mr. 
Alden indicated that, hydraulically, the pump is much the 
same as others, though entirely different mechanically. Cer- 
tain types of delivery, such as a tapering off near the end, may 
not be obtainable but different velocities of discharge can be 
secured. The rotor is % in. in diameter and speeds up to at 
least 2500 r.p.m. of the crankshaft are feasible. 


Private Airplane Needs Analyzed 


In an exhaustive analysis of “Sales and Technical Problems 
of Private Commercial Airplanes”, Peter Altman, consulting 
engineer, Stinson Aircraft Corp., brought out many interest- 
ing facts among which were that: there has been a definite 
trend away from the open cockpit type of monoplane or bi- 
plane for commercial use; the production of monoplanes now 
is well ahead of biplanes; and there is an opportunity to de- 
velop a good export business, particularly with countries south 
of the equator. 

Mr. Altman’s was one of the three papers at the Privately- 
Owned Airplane Session held Wednesday afternoon with T. 
P. Wright presiding. F.S. Spring, Hudson Motor Car Co., 
talked on “Are We Giving the Average Private Operator the 
Airplane Most Suitable to His Needs?” and J. H. Geisse, 


February, 1935 





























































Department of Commerce, on 

ment for the Private Owner.” 
Citing the probable needs and desires of the private air 

plane owner, Mr. Spring said among other things that: 

“It is reasonable to assume that the private operator will in 
time encounter nearly all of the flying conditions that the 
pilots of passenger transports encounter. He will meet such 
conditions over strange territory and he will not, by training, 
be so well equipped to meet them; so his equipment must be 
adequate and his plane must be capable of being operated 
under these conditions with less skill than the transport.” 

Mr. Spring concluded with the following vision: 


“Air Transportation Equip 


“I seem to be able to see myself commuting from the 
country, landing in a vacant lot, folding my rotors and driv 
ing my vehicle away just as I would a car.” 

Pointing out that an outlay of about $500 is necessary tor 
a pilot to get enough flying time to fulfill the Government i 
quirement of 50 hours of solo time before he can take up 
his friends, Mr. Geisse stated, “When we talk of bringing cost 
levels down comparable to automobiles, it is foolish to start 
with a training charge which 1s in itself equal to the cost of 
an automobile. Furthermore, material reductions in costs 
will require quantity production and, unless either private 
capital or the Government is willing to take the risk of 
financing production in advance of sales, then sales must lead 
production and cost reductions will have to wait on sales 
increases.” 

The airplane suitable for private flying, according to Mr. 
Geisse must be as simple to fly and as safe as present know! 
edge will permit us to produce. “The officials of the Bureau 
of Air Commerce,” Mr. Geisse concluded, “have a responsi 
bility to 125,000,000 people of which only a fraction of one 
per cent are in the aircraft industry. Our goal is flying 
equipment suitable for the 125,000,000.” 


Aircraft Transport Operations 


If the two papers presented at Wednesday night's Aircratt 
Transportation session, with P. A. Wright, assistant to presi- 
dent, United Air Lines, as chairman, could be taken as a 
criterion it might easily be assumed that aircraft manutac 
turers and transport operators see pretty well eye to eye in 
many respects as to requirements for transport airplanes. 

The discussion, however, emphasized that such was cer 
tainly not the case and that even among transport operators 
as a group, or manufacturers as a group, differences of 
opinion exist. The topic which produced the most heated 
argument was that of three-engined vs. either two- or four- 
engined planes, William Littlewood, chief engineer, of Ameri 
can Airlines, Inc., having taken a stand for the latter in 
his paper entitled “Operating Requirements for Transport 
Airplanes.” 

Additional points brought out by Mr. Littlewood included 
a prediction that automatic control for propellers and auto 
matic synchronization of engines were probabilities for the 
near future; a statement that time lost in operation by ser 
vicing and repair requirements overshadows first cost of 
equipment; a request for development of higher voltage A.C. 
electrical equipment to reduce weight; a hope that further 
engine development may permit use of lower grade fuels; 
and a demand for airplanes having more adequate passenger 
accommodations for sleeper service. 

The manufacturers’ point of view was presented by J. L. 
Atwood, General Aviation Corp., who had assisted J. H. 
Kindelberger in preparing their paper entitled “Designer’s 
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and Manufacturer's Viewpoint on Requirements for Aircraft 
Intended tor Airline Operation.” 

Among the many requirements which have been neglected, 
according to the authors, are: reversible seats similar to rail- 
road practice, heating and ventilation and reduction of noise 
transmission particularly through the windows of the cabin, 
acting as diaphragms. In connection with the growing favor 
of low-wing monoplanes, they stated that visibility for pas 
sengers, poor in this type of plane at best, is not an important 
consideration. 

Mr. Atwood added that the next important step in trans 
port design will be a bi-motored monoplane of from 30,000 to 
40,000 lb. gross weight, powered with two motors of from 
1000 hp. to 1500 hp. each, with sealed and supercharged 
cabin, tor cruising at altitudes of from 35,000 to 40,000 ft. at 
operating speeds of from 275 to 300 m.p.h., making possible 
transcontinental flights in from nine to ten hours. 

In discussion, R. W. Ayer, Stinson Aircraft Corp., expressed 
the belief that propeller disc area is vitally important in con 
nection with take-off time and distance, recalling two similar 
planes, of which one with a higher power-loading had a 
shorter take-off time than the other, the only explanation 
being that it had a larger disc area. 

Some discussion also was caused by Mr. Littlewood’s state 
ment regarding the importance ol wing flaps tor deceleration 
rates on the ground. Mr. Littlewood, questioned by Mr. 
\yer on this point, explained that he was not thinking of 
aps as a substitute for brakes, but rather as an added ad 
vantage in decreasing loads on brakes, facilitating ground 
handling, etc. 

Mr. Ayer also said that much can be learned by the aircraft 
industry trom the automotive, and expressed his gratitude to 
automobile manufacturers for availability of experience on 


buses, trucks, etc. According to Mr. Ayer approximately 50 


to 75 per cent of cost for such parts as starters, boosters, 
steam heating units, fuel pumps and gages, battery chargers, 
hydraulic brakes, etc., can be saved by cooperation with th¢ 
automotive industry—with increased reliability for the parts 
nm question. 

Questioned by J. J. Curran, American Airlines, as to 
rumors of larger airplanes being in prospect, Mr. Littlewood 
stated that one manufacturer at present is working on a 48 
passenger plane and that a 16-passenger day and night plane 
also is in the design stage. However, most manutacturers, he 
said, are waiting for larger engines before proceeding. 

J. EK. Corey, Stinson Aircraft, said that insufficient attention 
is being given at present to ground-time losses and that these 
largely offset many gains in cruising and top speeds. 

Mr. Corey was one discusser who believed that three en- 
gines have an advantage over two or four. He claimed a 
lower power loss compared to payload with one engine out, 
tor the tri-motor installation. Mr. Littlewood agreed that the 
theory was correct but said that it didn’t work out in practice. 

George D. Evans of Hammond Aircraft said, in connection 
with statements on time out for service, that in a study he 
made recently he had found that operators were utilizing 
their equipment on an average for only three to six hours out 
of the day. He wanted to know what operators were doing 
to boost the service time, estimating that almost 50 per cent 
of operating costs at present were fixed on a time basis irre 
spective of time of service per day. 

Chairman Wright pointed out that peak loads are just as 
evident in aircraft operation as in other types of transporta- 

(Continued on page 28) 
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William B. Stout, 
President for 1935 


On this and the three following pages appear 
g pages apy 

photographs and brief biographies of members 

of the 1935 Council, ineluding vice-presidents 


representing the activities. Each biography has 
been checked for accuracy of facets by the person 
it concerns. 


ILLIAM B. STOUT still has a soft spot in 
his heart for the year 1910, during which 
he designed the Imp cycle car for the 
McIntyre Co. of Auburn, Ind. In those days he found 
time also to do technical writing for the Chicago Trib- 
and Motor 


associates 


career ol 
at that time are still relating 


une Age; a brief editorial 


which his 
anecdotes. 

The skeleton of Mr. Stout’s official biography makes 
an oft-told tale. His urge to build for the air bore 
fruit in 1916 when he became consulting engineer 
for the aircraft division of Packard, after a period as 
chief engineer for the Scripps-Booth Co., as technical 
advisor to the War Aircraft Board, engineer tor the 
United Aircraft Engineering Corp., president, Stout 
Engineering Laboratories, Inc., president, Stout Metal 
Airplane Co., vice-president, Stout Metal Airplane Di- 
vision, Ford Motor Co., and president, Stout Air 
Services, Inc., and again as president of the Stout Engi- 
He has strewn behind and 
before him crowded years of accomplishment in almost 


neering Laboratories, Inc. 


every vocational division of the automotive industry. 

He began his S.A.E. career in 1917 as secretary of 
the Detroit He twice served as vice- 
president of the Society, in 1929, representing Avia- 


Section. has 
tion Engineering and in 1932, representing Aircraft 
Engineering. Many of the Society's committees have 
had the benefit of his constructive service and advice. 


D G. ROOS, president of the So- 
* ciety in 1934, continues on the 
Council as a past-president. 

Mr. Roos joined Locomobile in 1912 
as an assistant engineer in the experi 
mental department. In the 
years he became successively: engineer, 


next 13 


research 
and experiment, engineer, vice-presi 


electrical engineer, chief of 


dent in charge of engineering and pro 
duction, and in 1924, vice-president and 
chief engineer. 

In 1925 he left Locomobile to become 
chief engineer of the Marmon Motor 
Car Co., Indianapolis, and in 1926 
joined the Studebaker Corp., South 
send, Ind., as assistant chief engineer. 
From 1928 until the present, he has 
been chief engineer for Studebaker. 


R. H. C. DICKINSON, who con- 
tinues with the Council as past- 
president, has been chief of the heat 
and power division of the National 
Bureau of Standards since 1922. Pre- 
viously he was physicist in charge of 
powerplants research of the Bureau. 
From 1921 to 1923 he was manager of 
the research department of the Society. 
He was elected a member in 1918. 
Dr. Dickinson is a member of sev- 
eral other technical societies, including 
the American Society of Mechanical 
Engineers, the American Society for 
Testing Materials, the Society of Re- 
frigerating Engineers, the American 
Physical Society, the French Physical 
Society, and is a fellow of the Ameri- 
can Association for the Advancement 
of Science. 


AVID BEECROFT begins his 

third term treasurer of the 
Society and ex-officio Council member. 
He is a past-president (1921) and has 
held many other important positions 
in the Society. 

From 1904 to 1929 Mr. Beecroft was 
an increasingly prominent figure in the 
technical and business press of the au- 
tomotive industry. Beginning as an 
assistant editor of Motor Age, he be- 
came director of all editorial activities 
for the Class Journal Co., which pub- 
lished a group of 


as 


automotive mag- 


azines. 

In 1929 Mr. Beecroft was elected a 
vice-president of the Bendix Corp., 
South Bend, Ind., and subsequently be- 
came manager of the New York office 
of the Bendix Aviation Corp. 
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Delmar G. Roos 





Dr. H. C. Dickinson 





David 
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REDERICK C. HORNER, vice-president of 
the Society in 1930, representing Trans- 
portation and Maintenance Engineering, returns 
to the Council for the 1935-36 term. After 
several years in a construction business, he be- 
came in 1914, supervisor of motor-vehicles for 
the Watson Contracting Co., and his profes- 
sional career since that time has been associated 
with the broader aspects of motor transporta- 
tion. From 1922 until the present, he has been 
connected with the General Motors Corp., be- 
coming assistant to vice-president in 1920. 
Joining the Society in 1920, he was made a 
member of 


the Meetings Committee in 1925 
and each year subsequently. In 1931 he be- 
came a member of the Military Motor Trans- 
port Advisory Committee and was the S.A.E. 


representative on the Motor-Vehicle Conference 
Committee. Other committees on which he 
served member chairman include the 
Transportation and Maintenance Activity Com 
mittee in its various phases beginning with the 


has 


as or 


old Transportation Activity Committee. 
ARRY T. WOOLSON, who becomes a 
member of the Council for the 1935-36 
term was chairman of the Detroit Section in 
1934 and has served the Society as second 
vice-president (representing Marine Enginee: 
ing). In addition to his membership in the 
S.A.E., Mr. Woolson also maintains member- 
ship in the American Society of Mechanical 


Engineers, the Society of Naval Architects and 
Marine Engineers and the Franklin Institute, 
which gives some indication of his professional 
versatility. 

Up to 1914 he was designer and chief engi- 
neer for the Gas Engine and Power Co., and 
the C. L. Seabury Company Consolidated. Other 
companies which he served engineer and 
chief engineer before his present connection as 


as 


chief engineer, Chrysler Corp., include the 
Packard Motor Car Co., Studebaker Corp., 
Willys Corp., Zeder Motor Car Co., Zeder- 


Skelton-Breer Engineering Co., and the Max- 
well Motor Corp. 

He joined the Society in 1922 and four years 
later became a member of the Transmission 
Division of the Standards Committee. He served 
as a member of the Research Committee for 
four years and has previously been a Councilor 
of the Society in addition to holding the vice- 
presidency already mentioned. 


Councilor 


5S for 1935 


USTIN M. WOLF, 


who 


joins the Council 

for 1935-1936, has been automotive con- 
sultant and director of standards for the State 
of New York for several years. His analysis 


of current trends in passenger-car design have 
been a leading feature in the January issue of 
the S.A.E. JourRNAL since 1932. 
of the Society and have benefited 
by and contributions of 
papers on various automotive subjects. 

He joined the Society in 1911, at which time 
he was draftsman for the Rapid 
Transit Co., New York. He entered the auto- 
mobile industry in with the Twombly 
Motors Corp., and in 1914 became designing 
engineer the former General Vehicle Co. 
After serving as chief engineer for several com- 
panies he embarked in 1928 
consulting 


Many meetings 
its sections 


his frequent vigorous 


Interboro 
I9QI2 


for 


on a 
has 


career as 


engineer which _ he continued 
to dat 


He 


Section and twice been its chairman. 
Society 


has served as secretary of the Metropolitan 


Phe 
committees on which he has serveid 
include Membership, Research, Publications, and 


yen 


eral 


the Motorcoach and Motor-Truck Activity. 
J M. CRAWFORD is a Councilor tor the 
* 1934-5 term, after serving 1n 1933 as vice- 


president representing the Passenger-Car Activ- 
ity. He is chief engineer, Chevrolet Motor Co., 
Detroit, with which he has been connected since 
when he joined the 
engineer. 


1927, 
chief 


company as assistant 


Mr. Crawford began his automotive career as 
assistant engineer in charge of the 
American Motors Co. in Five years later 
he went with Chalmers as design engineer, and 


design for 


1907. 


in 1917 became chief engineer of the Allen 
Motor Co. From 1922 to 1927 he was chiel 
engineer of the Auburn Automobile Co. He 


became a member of the Society in 1913. 


He was a member of the Passenger-Car Ac 


tivity Committee (1930-1931) and of the Sec- 
tions Committee 1n 193 
LEVEN years of work with industrial ma 


chines preceded James B. Fisher’s entrance 
into the Waukesha Engine Co., Waukesha, Wis., 
with which he 
from 
since 


has been associated since 1915; 
1915 to 1923 as mechanical engineer, and 
then as chief engineer. He 
a member of the Society in 1917. 


He became a member of the engine division 


was elected 





aA 





J. B. Fisher 


of the Standards Committee in 1919, and has 
been vice-chairman of the same committee s1x 
times. All of his committee activities have been 


connected with the standardization work of the 
Society, including lubricants and motorcoaches. 


Mr. Fisher was born at Johnstown, Ohio. For 
several vears he worked for the American Steel 
Foundries and the Alliance Machine Co. of 


Alliance, Ohio. In 1909 he became mechanical 
engineer for the Federal Bridge Co., Waukesha, 
Wis. 


Since that time his professional activity has 
been for Waukesha organizations, and he has 
been affliated with the Milwaukee Section in 
his S.A.E. connections. He will serve on the 
1935 Council. 





F.eC. Horner 


No. 2 


Vol. 36, 


H. T. Woolson 
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M. Wolf 


Austin 





J. F. Winchester 


J F. WINCHESTER, manager, automotive 
* department, Standard Oil Co. of N. J., first 
became a member of the Council in 1926. In 
1933 he was vice-president representing the 
Transportation and Maintenance Activity, and 
served on eight important committees of the 
Society, including the two advisory committees 
cooperating with the U. S. Army. 

In his connection with the Society Mr. Win- 
chester has played an important part in activity 
centering around transportation and mainte- 
nance, highways, fuel-research, and in addition, 
has served on the Publications Committee. As 
a Council member his term extends through 
1935. 

Mr. Winchester was one of the first trans- 
portation and maintenance men in the country 
to recognize the benefits to be derived by pe 
sonnel in the field through association with 
the S.A.E., and has been very active in ad 
vancing some of the ideas which led to stan- 
dards for motor-vehicle maintenance work. 


Vice-Presidents « 1935 


HARLES HUGH CHATFIELD, after a year 

of graduate work at the Massachusetts In- 
stitute of Technology, entered aviation during 
the War years with the U. S. Naval Reserve 
Force at M.I.T. His government connections 
continued until 1921 when he joined the 
Wright Aeronautical Corp. at Paterson, N. J., 
becoming their chief airplane engineer in 1925. 
In 1926, Mr. Chatfield returned to M.I.T. as 
associate professor of aeronautics. He returned 
to the commercial side of the industry as 
aeronautical engineer for Pratt & Whitney Air- 
craft in 1929. At present he is chairman of 
the Technical Advisory Committee of the United 
Aircraft Corp., at East Hartford, Conn. 

He joined the Society in 1924 and was 
named to the Aircraft Activity Committee in 
1931. In 1933 he became a member of the 
Wright Brothers Medal Board of Award and 
in 1934 vice-chairman of the Aircraft Activity 
Committee. In 1935 he will serve the Society 
as vice-president representing the  Aircraft- 
Engineering Activity. 





Charles H. Chatfield 


HILIP B. TAYLOR, chief engineer, Wright 

Aeronautical Corp., has been elected vice- 
president of the Society, representing the Air- 
craft-Engine Engineering Activity. He joined 
the Society in 1926 and has been a member 
of the Aircraft Engine Activity Committee since 
1930 serving as its vice-chairman in 1934. He 


is a member of the Institute of Aeronautical 
Science. 

Graduating from the Sheffield Scientific 
School of Yale University, in 1920 Mr. Taylor 
engaged in shop work with several companies 
for a period of two years. After this varied 
apprenticeship he joined the Wright Aeronauti- 
cal Corp. as test engineer in 1922, progressing 
regularly to his present position in the corpora- 
tion which he has held since 1929. 





Philip B. Taylor 


( ie LYLE CUMMINS, who takes office 
as vice-president representing the Diesel 
Engine Engineering Activity, is president, Cum- 
mins Engine Co., Columbus, Ind., a position 
he has held since 1913. His name is so closely 
connected with the development of Diesel en- 
vines that it seems like ancient history to recall 
that he was once associated with the Light In- 
spection Car Co., and the old Nordyke Mar- 
mon Co. 

Since 1928 Mr. Cummins has been a member 
of nearly every important committee having a 
bearing on Diesel engines. Some of the com- 
mittees on which he has served include the 
Engine Division of the Standards Committee, 
the Diesel Engine Division of the Standards 
Committee, the Fuels Subcommittee (cooperat- 
ing with the N.A.C.C., the A.P.I. and the 
A.S.T.M.), the Diesel Engine Activity Commit- 
tee, and the joint S.A.E.-A.S.M.E. Diesel Fuel 
Research Committee. 





C. L. Cummins 


D P. BARNARD takes office as vice-presi- 

dent representing the Fuels and Lubri- 
cants Engineering Activity. He is assistant di- 
rector of research, Standard Oil Co. (Ind.) and 
a member of the American Chemical Society, 
the American Petroleum Institute and the In- 
stitute of Aeronautical Sciences. He has been 
secretary, vice-chairman and chairman of the 
Chicago Section and for several years has been 
a member of the Fuels Subcommittee (co- 
operating with the N.A.C.C., the A.P.I. and 
the A.S.T.M.). 

He began his research career in 1920 with 
the Massachusetts Institute of Technology and 
joined the Standard Oil Co. (Ind.) in 1925 
as assistant director of research. He has been 
a member of the S.A.E. Research Committee 
for several years and in 1934 served as vice- 
chairman of the Fuels and Lubricants Activity 
Committee. 





D. P. Barnard 


EWIS P. KALB, chief engineer of the Con- 

tinental Motors Corp., becomes vice-presi- 
dent, representing the Passenger-Car Engineer- 
ing Activity. During most of his professional 
career, Mr. Kalb has been associated with the 
engineering of automotive engines. The Pierce- 
Arrow Motor Car Co., the Kelly-Springfield 
Motor Truck Co., and the Quartermaster Corps, 
National Army, in which he ranks as major, 
have all had a place in his working life. In 
1921 he joined the Continental Motors Corp. as 
engineer, becoming assistant chief engineer in 
1925 and chief engineer in 1930. 

Mr. Kalb has served as chairman of the 
Truck Division of the Standards Committee, 
vice-chairman of the Engine Division of the 
Standards Committee, vice-chairman of the 
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Lewis P. Kalb 


Motor-Truck 


been a 


and 
and has 


Motorcoach 
mittee 


Activity 
member of the Pas- 
senger-Car Activity Committee since 1928. 


Com- 


O. RICHARDS, chief body engineer, Cadil- 

* lac Motor Car Co., takes vice- 
president, representing the Passenger-Car-Body 
Engineering Activity. Mr. Richards entered the 
automotive industry in 1909 with the Cadillac 
Motor Car Co., where he gained 
experience in foundry work, pattern 


office as 


practical 
making, 


tool making and tool engineering. He left 
Cadillac Motor in 1921 to join Mr. Collins in 
the Collins Motor Car Co., as tool engineer, 
later serving as factory superintendent when 
this company joined with the Peerless Motor 
Car Co. in Cleveland. After serving Peer- 


less three years, he rejoined the Cadillac Motor 


Car Co. as assistant body engineer in 
1924. His position as chief body engineer of 
the Cadillac Motor Car Co. dates from 


1930 at which time he was named to the Pas- 
senger-Car-Body Activity Committee of the So- 
ciety. Mr. Richards has served on the latte: 
committee until the present, and in 1934 be- 
came vice-chairman of the Detroit Section, rep- 


resenting the Body Activity. 

V P. RUMELY becomes the vice-president 
* representing the Production Engineering 

Activity. Since 1915 when he joined the Hud- 

son Motor Car Co. as gear foreman he has 

held the following positions: Supervisor of meth- 

od and time study, assistant superintendent, 


C. O. Richards 





Drawn by Gene Guernsey 


Charles O. 


Guernsey 


superintendent of car assembly and trimming, 
general stores manager and factory manager. 
His present connection is with the same com 


pany. 
Previous to 
experimental 


with 
with _ the 


working 


engineer Advance 


Rumely Co., La Porte, Ind., and efficiency engi- 


neer with the Buick Motor Co., Flint, Mich. 


Hudson he was 


V. P. Rumely 
Mr. Rumely joined the Society in 1923 and 
in 1926 was named a member of the Meetings 


Committee besides serving as secretary of the 
Detroit Section. During his connection with 
the Society he has been a member of the Re 
search Committee, the Special Production Ad- 


visory Committee, the Production 


Activity Com- 
mittee and vice-chairman of the Detroit Section 
representing the Production Activity. In 1934 he 
member of the House Committee of 


the Societ 


C LES O. GUERNSEY, 
J. G. Brill Co., 


Philadelphia, becomes vice- 
Truck, Bus and Rail 
Activity. In 1926 he served 
the Society as second vice-president representing 
Stationary Internal 


Was a 
chiel engineer 


president, representing the 
car Engineering 


Combustion Engineering 


ind has been secretary and chairman of the 
Pennsylvania Section. His committee work ha 
included service on the Truck Division of the 


Standards Committee, the 
sion of the Standards 
Activity Committee 
Railcar Activity 

Mr. Guernsey has 
Co. since 


Transmission Divi 
Committee, the Diesel 
and the Truck, Bus 
Committee. 

with the J. G. 
joined 


Engine 
and 


Brill 


them as chiet 


bee n 
1923, when he 
engineer, automotive car division. His pre 
with the Cole Motor 
and the Service Motor Truck Co. He 


during the 


vious connections were 


( car Ce Des 


served war as captain and chief 


draftsman in the engineering section, 


division, Quartermaster Corps, U. S. 


motors 
Army. 


Council Resolution Concerning the T. & M. Election 


A a meeting of the S.A.E. Council, held at the Engineers 
Club, New York, Monday, Jan. 7, 1935: Upon motion, 
duly seconded, the Council voted to adopt the following 
resolution covering procedure in the matter of electing a vice- 
president of the Society to represent the Transportation and 
Maintenance Engineering Activity for the year 1935. 


Whereas, the Transportation and Maintenance Engineering 
Nominating Committee nominated Mr. T. C. Smith for the 


office of Vice-President representing 
Maintenance Engineering for the year 
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Transportation 
1935; and 
Whereas, the Special Transportation and Maintenance En- 
gineering Nominating Committee nominated Mr. F. C. 
Patton for the office of Vice-President representing Trans- 


and 


office of 


and 
and 


Maintenance Engineering were received by Mr. F 


portation and Maintenance Engineering for the year 1935; 


Whereas, after the balloting commenced, but before the 
election closed, Mr. F. C. Patton withdrew his candidacy; and 
Whereas, notwithstanding the withdrawal by Mr. F. C. 
Patton of his candidacy, a majority of the votes cast for the 
Vice-President 


and 
. C. Patton: 


representing ‘Transportation 


Whereas, the counsel for the Society has advised the Society 
in a written opinion dated December 24th, 1934, and pre 
sented to this meeting, that the result of the withdrawal by 
Mr. F. C. Patton of his candidacy, under the circumstances, 
is that the election failed with respect to the office of Vice- 
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President representing Transportation and Maintenance En- 


gineering; that there is a vacancy in the office of Vice-Presi- 
dent representing Transportation and Maintenance Engineer- 
ing; and that this vacancy can be filled only by a special elec- 
tion to be held for that purpose. 
Now, 
Resolved, that a special election be held to fill the vacancy 
in the office of Vice-President representing Transportation and 


the) ejore, be it 


Maintenance Engineering, such election to be conducted in 
the following manner: 


(ry The and Maintenance 
Nominating Committee, consisting of F. 


Transportation Engineering 
C. Horner, Chair 
man, R. T. Hendrickson, B. J. Lemon, and A. R. Platt, shall 


send to the secretary of the Society on or before January 21, 
1935, the name of one consenting nominee for the Vice-Presi- 
dency representing Transportation and Maintenance Engi 
neering; and the secretary of the Society is hereby instructed 
to promptly transmit to Mr. F. C. Horner, Chairman of said 
Nominating Committee, a copy of this resolution and the 
preambles thereto: 

(2) The secretary ot the Society shall cause a copy of this 
resolution and the preambles thereto to be published in the 
February issue ot the Journal of the Society, and in connec 
tion therewith there shall also be published the name of the 
consenting nominee for the Vice-Presidency representing said 
activity sent to the secretary of the Society by the said Nomi 
nating Committee; 


(3) Twenty or more members of the Society entitled to 
vote may organize a special nominating committee, as pre 
scribed by the Constitution and By-Laws of the Society, and, 
if organized, shall on or before February 21, 1935, send to 
the secretary of the Society the name of the candidate nomi 
nated by it tor the office of Vice-President representing Trans- 
portation and Maintenance Engineering for the year 1935, 
together with a written consent of the candidate; 

(4) The secretary ol the Society shall cause to be published 
in the March issue of the Journal of the Society a notice 
forth the names of nominees selected by all nomi 
nating committees; 


setting 


(5) The secretary shall mail on or before March 4, to each 
member of the Society entitled to vote, a ballot containing the 
names of the candidates for the office of Vice-President rep- 
resenting Transportation and Maintenance Engineering, with 
appropriate instructions for voting, the election to be con 
ducted in the same manner as is prescribed by the Consti 
tution and By-Laws of the Society with respect to the annual 
election of officers. 

The time of closure of voting is hereby fixed as April 15 
1935, and the Tellers shall not receive any ballot after the 
stated time fixed for the closure of voting. Within seven 
days thereafter, the Tellers of election heretofore appointed to 
serve for the annual election of officers for 1935 shall canvass 
the ballots in the manner prescribed with respect to the 
annual election and forthwith inform the Council and the 
candidiates of the result. The candidate elected shall forth- 
with assume the office to which he has been elected, and the 
Secretary of the Society shall publish in the next succeeding 
issue of the Journal of the Society an announcement of the 
result of this special election. 


Nomination for Vice-President 


OLLOWING is the nomination for vice-presi- 
dent of the S.A.E. representing the Transpor- 
tation and Maintenance Engineering Activity for 
1935: 
T. C. Smith 
Engineer, Motor Vehicles and Construction 
{ pparatus, American Telephone & Telegraph 
Co. 
The above nomination was filed for the 1934 
Transportation and Maintenance Activity Nomi- 
nating Committee by F. C. Horner, chairman; 


B. J. Lemon; A. R. Platt; Henry Dakin, alter- 


nate: and Pierre Schon. alternate. 





Col. Roscoe Turner flew his famous England-to-Australia Boeing plane east from California, especially to be present 


at the Thirtieth Anniversary Dinner of the S.A.E., held in New York, Jan. 7. 


The picture at the left shows the 


reception committee’s first glimpse of Coloner Turner, after he landed at an airport near New York. The picture at 
the right shows Colonel Turner (in uniform) with part of the reception committee which turned out to greet him 
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Packed Sessions Hear Debates at Record Annual Meeting 


(Continued from page 22) 


tion. A controlling influence, he said, is the dictation of 


scheduled times for air mail by the government, which 
reduces operating effectiveness for airline operators. The 
length of time per day that a plane is in service, he said, is 
not necessarily indicative of the quality of the management 
in this respect. 

Mr. Littlewood, discussing Mr. Kindelberger’s half of the 
Kindelberger-Atwood paper, disagreed as to dangers involved 
in the use of exhaust type cabin heaters. He said these 
should be easily serviceable, however, and should preferably 
be made from unwelded seamless stainless steel tubing. 


Fuels and Lubricants Sessions 


Thursday morning’s session was scheduled as a conference 
on oiliness of crankcase oils and lubrication of copper-lead 
bearings, but included other related items. The two prelim- 
inary reports presented were not made available for distribu- 
tion or publication and were read only in abstract, primarily 
because the data collected to date are fragmentary and are far 
from being conclusive. 

Some of the points brought out by Dr. G. M. Maverick, the 
first speaker, include the following taken from a summary of 
replies to a questionnaire by fourteen firms in the automotive, 
petroleum, aviation and lubricant supply fields: 

Three automotive concerns reported no advantages realized 
so far by use of addition products (compounded oils), but 
have open minds and await conclusive data. Oil company 
engineers are divided, most of them feeling that improved 
oiliness with compounded oils is reflected in improved engine 
lubrication; others expressed doubt. The one aviation com- 
pany replying reported very favorably on compounded oils. 
No corrosion of bearings was observed and greatly increased 
bearing life resulted when operation was under extreme test 
conditions. Lubricant specialty manufacturers considered 
that they had evidence of improvement in service but did not 
present data obtained under controlled conditions. Few data 
in connection with the use of the newer bearing materials 
were presented by this group. Opinion on effects on engines, 
aside from bearing effects, is rather evenly divided, but 
there is agreement regarding the need for compounded oils 
during running-in periods on new engines. Some evidence 
indicates decreased wear and longer bearing life, assuming 
that corrosion effects do not enter. 

H. C. Mougey’s remarks supplemented what he reported 
on copper-lead bearings at the 1934 Summer Meeting of the 
Society and embraced remarks concerning several slides which 
were shown. Some of these remarks were the result of a 
questionnaire prepared on behalf of S.A.E. committees. The 
remarks indicated that compounded oils are now being sold 
in commercial quantities. Some such oils and addition agents 
are believed to have no harmful effect on copper-lead and 
other newer types of bearings. Others have a detrimental and 
destructible corrosive effect on certain alloys. Though some 
compounded oils reduce bearing friction in bearing-test ma- 
chines, no data have been presented to show this reduced 
friction in engines. Data are too meager to permit definite 
conclusions as to either friction or durability of engine parts. 
Commercial bearing alloys in current production engines op- 
erate satisfactorily with straight mineral oils and do not at 
present require the use of compounded oils or addition agents. 
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The only conclusive test that will determine the effect of a 
particular combination of lubricant and bearing alloy is a 
specific engine test under service conditions. A change in 
engines or in conditions of operation or in the combination of 
lubricant and alloys involved may produce different results. 
Some combinations of bearing alloys with mineral oils, com 
pounded oils or mineral oils plus addition agents are satis 
factory and others are not. If compounded oils are used, the 
non-injurious ones should be selected. 

In view of the lack of specific data which the speakers 
mentioned and the conflicting opinions held by those they 
questioned, it was not surprising that discussers took differing 
points of view. Those who took part in the discussion in- 
cluded G. C. Brown, A. W. Burwell, W. H. Graves, E. A. 
Sperry, B. E. Sibley, F. C. Burk, 2nd, Neil MacCoull, C. M. 
Larson, R. R. Teetor and A. L. Beall. The last named acted 
as chairman of the meeting. Lack of space prevents doing 
full justice to the discussion, but some of the points brought 
out follow: 


Some compounded oils are very sensitive to temperature. 
A difference of ten deg. fahr. above a certain critical tempera 
ture may result in their becoming highly corrosive whereas 
below this temperature they may prove satisfactory. Re 
duced temperature reduced corrosion 
and rapid oil circulation may aid by helping to avoid high 
temperatures. 


sometimes results in 
Oiliness, increased by compounding, may re 
duce internal friction in film and hence reduce heating. 
Formic 
and acetic acids, if formed, are corrosive but other acids may 
not result 


Viscosity is less important when oiliness is present. 
in difficulties under some conditions. In certain 
instances alloys are not affected, whereas mechanical mix 
tures, such as those in copper-lead bearings, may be badly 
affected or even disintegrated. Under certain wide-open 
testing of engines, bearings have run 25,000 miles without 
serious wear with mineral oils but have shown serious wear 
Wear 
of cylinders is less with certain compounded oils in tests with 
steady high temperature, but frequent starting and stopping 
with accompanying temperature changes tend to increase 
wear. 


after 3700 miles with certain compounded fatty oils. 


A. Ludlow Clayden was chairman at the Fuels and Lu 
bricants Session Friday afternoon. A report ol the Coopera 
tive Fuel Research Committee on the 1934 Detonation Road 
Tests, prepared by C. B. Veal, Secretary of the Committee, 
was presented by Prof. H. W. Best. 

pa. <. 


first paper entitled “The Lubrication Requirements of Auto 


H. Schlesman of Socony-Vacuum, presented the 


motive Worm Gearing” and was highly complimented upon 
the thorough-going and comprehensive research which the 
paper represents, as well as upon the paper itself. The paper 
“explains some of the lubrication requirements of worm 
gears and pointed out the influence of various types of lubri- 
cant upon performance.” One of the conclusions drawn is 
that “although certain specialized lubricants may prevent 
tooth destruction in the case of extreme overloads, in ordinary 
practice all really good lubricants will hold the rate of pitting 
to the minimum practicable.” The paper gave a specially 
compounded oil a weighted rating of 68, a mineral oil a 
rating of 67 and a vegetable oil a rating of 62, others having 
lower rating, as applied to average fleet operations. 


30TH ANNIVERSARY ANNUAL MEETING 29 


In the discussion G. L. Neely indicated that extreme- 
pressure lubricants, even though designed for lubrication of 
hypoid or other steel-on-steel gears are finding use in worm 
gears on the Pacific Coast and are not considered separately. 
Dr. H. C. Dickinson said he was glad to see the paper bring 
outgthree characteristics, namely, the tendency to seize or pit, 
th rate of wear and the stability of the lubricant, none of 
which are related. He cautioned against drawing conclusions 
from’ any one alone. Another discusser remarked on heat 
effects and the higher temperatures attained by certain of 
the lubricants tested. The latter he indicated are apt to 
lead to wrong conclusions or to untair comparisons from a 
certain point of view, especially as oxidation of the oil occurs 
more rapidly as the temperature is increased. He mentioned 
that worm bearings are pre-loaded and that wheel bearings 
do go out of line. He also said that tests at various tem- 
peratures using the same lubricants had been run so as to 
take account of temperature effects. 

The report on detonation fuel tests laid more stress on 
engine than on fuel factors, as the latter had been treated 
in a report betore a recent A.P.I. meeting. As the report 
covers many thousands of words besides tables and charts, 
space precludes any satisfactory summary in a limited space 
here. 

Those taking part in the discussion included D. B. Brooks, 


W. H. Hubner, L. B. Kimball and G. L. Neely. 


Passenger-Car Brakes Argued 


“Hydraulic Brake Actuation” was the title of the first 
paper, presented by Burns Dick, at the Passenger-car Brake 
Session. G. L. McCain presided. Mr. Dick gave a clear-cut 
statement of the advantages of hydraulic brakes and certain 
data on their performance. “For the average passenger car,” 
he said, “it is now generally recognized that it is desirable to 
proportion the braking effect in such a manner that more 
than half is applied to the front wheels. . . . This corresponds 
with more favorable cooling conditions encountered on the 
front wheels, and results in greater uniformity in operation, 
since excess heat dissipation can be better accommodated on 
the front wheels than on the rear wheels.” 

Discussion was combined with the second paper of the 
session, on brake drum and lining development, which was 
presented by the two authors, Chris Bockius and J. Harold 
Hunt. “The purpose of the paper”, said the authors, “is to 
delineate some of the equipment required for brake tests, 
together with the methods employed to interpret the results 


of the data obtained. . . . With the streamlining of bodies, 
the entire brake assembly is being housed to such an extent 
that heat is becoming a very serious problem. .. .” These 


and other factors “combine to make the retarding of a motor 
vehicle one of the major engineering problems of today”. 

Joseph A. Anglada opened the discussion by citing one 
failure of hydraulic brakes which he attributed to overheated 
fluid in the brake tubing connections. He also asked what 
constitutes an ideal brake lining. Mr. Horine asked why, if 
hydraulic brakes require no adjustment, sixteen points where 
adjustment can be made are provided? Mr. Dick replied 
that eight of these are for original adjustment by the manu- 
facturer. 

There was considerable difference of opinion about the 
degree of self-energizing desirable, two speakers indicating 
respectively that it should not exceed 30 per cent or 50 per 
cent. R. E. Berg drew a rough curve showing the relation 
between energy absorbed and temperature attained by linings. 


Above 350 deg. fahr. the energy rises rapidly but the rate of 
wear resulting becomes excessive, hence, he indicated, much 
longer life is realized if the temperature is kept below 350 
deg. fahr. Mr. Berg said that an excellent measure of brake 
effectiveness can be obtained by dividing the rate of decelera- 
tion possible by the pedal pressure which is exerted to obtain 
this deceleration. Mr. Bockius stated that an ideal brake 
lining is one which does not show differences in performance 
over a wide range of operating conditions, but added that a 
film of foreign matter sometimes builds up on a lining surface 
which interferes with satisfactory operation. 

There was considerable discussion as to the relative severity 
of brake service on airplanes, cars and trucks. 


Flame Movements at Engine Session 


Friday morning’s passenger-car engine session, with F. F. 
Kishline, assistant chief engineer, Graham Paige Motors 
Corp., in the chair proved no exception to the rule that the 
topic of combustion chambers always causes sharp debate at 
S.A.E. meetings. Reminiscent of the first of the series—the 
famous Taub-Watmough-Janeway three-cornered controversy 
—was the discussion following the presentation of a paper 
by C. C. Minter, consulting chemist, entitled “Flame Move- 
ment and Pressure-Development in Gasoline Engines”. 

The other paper of the session, “Engine Flame Tempera- 
tures Vary with Knock and with Position in the Combustion 
Chamber”, by G. M. Rassweiler and Lloyd Withrow, General 
Motors Research Laboratories (presented by Mr. Rassweiler), 
also came in for its share of the discussion, particularly in 
reference to the findings expressed on causes of radiation, and 
on “afterburning”. 

It was Dr. Minter’s paper, however, which provoked the 
most heated argument. Again the debate was largely three 
cornered, with Alex Taub, Chevrolet Motor Co., and R. N. 
Janeway, Chrysler Corp., taking a leading part. This year, 
however, found Messrs. Taub and Janeway on somewhat op- 
posite sides of the fence. 


P.S.— 
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Paul G. Hoffman, 
Automobile Manufacturers 
Association; Harvey  Fire- 
stone, pioneer in the rubber- 
tire industry, and Charles 
Duryea, who built one of 
the first successful gasoline- 
propelled automobiles in 
the United States, were 
guests at the speakers’ table. D. G. Roos, retiring 

at the Thirtieth 


director, 


PIONEERS ATTEND 30TH ANNIVERSARY DINNER 


president 

Anniversary Dinner in New York, Jan. 7. 

At Mr. Roos’s right in the picture above is Col. Roscoe 

Turner, guest of honor, and William B. Stout, president of 
the Society for 1935, who also spoke at the dinner. 


John N. Willys, chair- 
man of the board, Willys- 
Overland, Howard Mar- 
mon, an early president 
of the Society; 
Wood, trail-blazer with 
speedboats: and Charles 
F. Kettering, whose name 
¢ a Y is synonymous with the 
of the Society, presided beginnings of automotive 
research, were bright stars 
in the galaxy at the 
speakers’ table. 


Gar 


See page 32 for story of dinner 


Dr. Minter in discussing combustion roughness laid con 
siderable stress on the design of a chamber which would 


maintain rise at the minimum, 


differing from Mr. Janeway’s previously expressed views on 


maximum rate of pressure 
the relatively greater importance of acceleration in the rate 
of pressure rise. 

In one respect Mr. Janeway and Dr. Minter agreed—the 
determination of combustion chamber shape, etc., by mathe 
matical analysis and computation based on predetermined 
desirable characteristics. 

Here Mr. Taub differed with both Mr. Janeway and Dr. 
Minter, and in his brief resume ot the 
method adopted by his organization in designing combustion 
chambers. 


discussion gave a 
This consists quite largely of empirical compari- 
sons of different heads in actual use, followed by analysis of 
these heads to determine what relationship of volume to 
Hame travel produces rough or smooth heads. 

In his discussion Mr. Taub stated that a combustion cham 
ber can be divided into three parts by volume, the first of 
which controls heat loss, the second or middle part rough 
ness, and the third part detonation. 

From this standpoint, Mr. Taub stated, considerable gains 
in fuel economy and decreased radiator capacity can be se 
cured by actually providing a heat-input to the first part of 
the gas to burn, thereby reducing the heat loss to the cylinder 
head walls, etc. He showed slides of several cylinder head 
curves of volume vs. flame travel, illustrating virtually equai 
smoothness for two combustion chambers of totally different 
designs, and large differences in smoothness for two quite 
similar heads. 
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Everybody, however, scemed to agree that the question ol 
volume distribution in a combustion chamber is vitally im 
portant—the difference of opinion being as to how that vol 
ume distribution should be determined. 

Mr. 


plaster casts and cutting these into sections with a special 
tool making spherical cuts with the spark plug as the center, 


Taub’s method of studying chambers is by making 


and then measuring the volume of remaining portions to de 
termine what volume has already been burned. 

Dr. Minter and Mr. Taub agreed that changes in com 
pression ratio and b.m.e.p. have a vital effect on combustion 
chamber design, and that when changes in these factors are 


made findings on one chamber would not be applicable 
necessarily to the second head. 
Mr. Taub also showed results of studies which support 


general assumptions made by most designers that, when com 
puting volumes burned, etc., at diflerent stages of flame travel, 
ior all practical purposes the piston can be assumed to be 
standing still. 

Mr. Janeway reiterated that “the industry is having a hard 
time trying to unsell itself on the importance of turbulence 
in combustion chamber design” as originally propounded by 
Ricardo. The assumptions of Dr. Minter on velocity of flame 
propagation are erroneous, because his curves showing zero 
velocity at beginning and end of burn, according to Mr. Jane 
way, whereas, Mr. Janeway contends, these values were of 
finite values and quite high; and that velocity of flame travel 
is a function of some power. Mr. Janeway said that one of 
Dr. Minter’s illustrations itself showed relatively equal maxi 


mum rate of pressure rise for a smooth and a rough chamber 
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while the rough chamber had a much higher maximum ac- 
celeration rate. 

A point brought out in Messrs. Rassweiler’s and Withrow’s 
paper that exhaust gases are cooler for knocking than for 
non-knocking combustion and interpreted as indicating higher 
heat transfer to the walls due to turbulence brought about 
by the knocking combustion itself, was supported in a written 
discussion of the paper by Bernard Lewis of the U. S. Bureau 
of Mines. 

Another point brought out in the same paper, dealing with 
apparent temperature rise of the products of combustion near 
the spark plug (after-burning), was attributed by Charles F. 
Marvin, Jr., and Frank R. Caldwell, of the National Bureau 
of Standards, in a written discussion read by H. K. Cum 
mings of the Bureau, to compression of the burnt gases, as 
combustion proceeds. 

Others who contributed to the discussion included Guenther 
von Elbe, of Carnegie Institute, and A. E. Hershey and R. F. 
Paton, University of Illinois, whose written discussion was 
read by Chairman Kishline. 


Production Topics Varied 
The closing session of the annual meeting, devoted to 
problems, established a new high record of 
interest for the S.A.E. Production Activity. 
ing room was filled to overflowing. 
W. H. McCoy, General Mo- 
The general topic was “Recent 
Outstanding Developments in Production Machinery and 


Methods.” Discussion was chiefly in the nature of questions 
tor further information. 


manufacturing 


The large meet- 


Five papers were presented. 
tors Corp., was chairman. 


Answers to questions on the first paper “Single Point Bor- 
ing of Cylinders and Diamond Turning of Pistons”, by 
W. F. Wise, Ex-Cell-O Aircraft & Tool Corp., were 
handled by Ira Snader of the same company, who explained 
that the reason for the use of diamonds for the turning of 
pistons in the example discussed in the paper was that the 
piston was relatively frail and other cutting tools—by re- 
quiring higher pressures—would have distorted the piston 
Mr. Snader added that he has found dia- 


monds better than cemented tungsten carbide for piston 
turning. 


while turning. 


Single point boring of cylinders to a semi-finished condi- 
tion was another point in Mr. Wise’s paper, which caused 
some question. He brought out that tool marks left after 
this operation had a depth of approximately 0.00015 in. so 
that a 0.0003 to 0.0006 in. honing operation was all that was 
necessary for final finishing. 

The paper also precipitated another discussion on the rela- 
tive advantages of smooth vs. slightly rough cylinder bores 
in relation to oil consumption during the break-in period, 
involved in the question of relation of “roughness” to “wear”. 
This part of the discussion, however, came after discussion 
of the paper by E. J. Abbott, Research Physicist, University 
of Michigan, on “What is Surface Finish and How Can It 
be Beasured and Specified”? Thus both Dr. Abbott and 
Mr. Snader were involved. 

O. E. Kurt, U. S. Rubber Products, Inc., asked the question 
which precipitated the argument: “What is the relation of 
roughness to wear?” To this Dr. Abbott replied that no one 
has been able to find out previously because that was no 
adequate means available of actually measuring “roughness”. 


Dr. Abbott’s paper had dealt largely with developments of 


roughness measurements by the profilograph method, invol\ 
ing the use of a specially developed instrument. 

In answer to a question by J. Geschelin, Automotive In- 
dustries, Dr. Abbott said that only one profilograph so far 
had been built—at a cost of roughly $10,000 for development, 
and that the cost would be too high for general use in the 
industry. He recommended that special purpose machines 
of simpler character be developed for commercial application. 
Dr. Abbott also contended that if production samples were 
checked by the profilograph, visual comparison with the stand- 
ards established would provide a pretty fair guide in actual 
production. 

In a prepared discussion presented at the session K. L. Herr- 
mann, Bantam Bali Bearing Co., recommended use of micro- 
scopic inspection for roughness determinations. Dr. Abbott 
replied that microscopic checks were advantageous for com- 
parative work but provided no “numbers” for standardiza- 
tion work. 

Some discussions also resulted regarding possibilities of set- 
ting “standards” for surface finishes. It seemed to be the 
consensus of opinion that no general standards could be set, 
but that different parts would have to be classified to estab- 
lish finish standards. 

Howard W. Dunbar, Norton Co., who presented a paper 
entitled, “1934 Developments in Cam Grinding and Cylindri- 
cal Grinding”, added to the discussion mentioned above that 
a “mirror” finish is not necessarily a smooth finish, and that 
a lot depends on the preparation of the material under the 
surface. 

Interesting information on grinding was given by Mr. Dun 
bar in the discussion during which he showed slides and 
explained the functioning of a new grinding method under 
development by the Norton Co. Called “conjugate principle 
of grinding”, the process is adapted to the finishing of non- 
cylindrical surfaces on fixed centers. Thus, with this ma- 
chine, all the cams of a camshaft can be ground simultane- 
ously, with all grinding wheels on one spindle and the cam- 
shaft on fixed centers. This is achieved by use of eccentrically 
shaped grinding wheels, the eccentricity or shape being de- 
termined by the shape of the cam. 

So far this item of equipment is still listed as experimental 
and is not released for production by the Norton Company. 

The paper “Surface Integrity and Dynamic Strength”, by 
A. V. DeForest, associate professor of mechanical engineering, 
Massachusetts Institute of Technology, dealt largely with 
fatigue testing and necessity for surface inspection of parts 
subject to high stress reversals in operation. Part of the 
paper dealt with experiments conducted in cooperation with 
the Surface Transportation Corp., of New York. In discus- 
sion, William J. Cumming, of the latter organization, said 
that 75 per cent of their fatigue failures in service had been 
directly traced to surface imperfections. He added that they 
had even found parts with surface cracks resulting from 
heat-treatment—parts supposedly of highest quality. 

The fifth paper on the program, entitled “Modern Resis- 
tance Welding in the Automobile Industry”, by P. W. Fassler, 
of P. W. Fassler and Co., welding consultants, was a pro- 
fusely illustrated lecture on welding practices, chances of 
trouble with welding equipment, etc. Of particular interest 
to the audience apparently were references to the low power 
factors of present welding equipment and the possibility of 
reducing sizes and costs of welding machinery by improving 
the power factor. 
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30th-Anniversary Dinner Draws 800 









Past-Presidents Get 
Life-Membership Honor 


In opening the Thirtieth Anniversary 
Dinner President Roos congratulated the 
Society on attaining its thirtieth birthday. 

“It has become one of the most im- 
portant technical bodies in the world,” 
he said, “and its mouthpiece, the Jour- 
NAL, is found on every automotive en- 
gineer’s desk, irrespective of country.” 

Then turning to the past-presidents 
seated at the speakers’ table he reminded 
the audience that not a little of the 
achievement of the Society could be 
traced to the activity and loyalty of its 
officers during the formative days. To 
the past-presidents he said “Cars and 
trucks and airplanes will change—but 
the ideals and high ethical standard you 
have woven into this Society will remain 
unchanged while it endures.” 

He then read a Council resolution, 
passed at the Dec. 18 meeting in Detroit, 
conferring Life Membership in the Soci- 
ety to Past-Presidents who have com- 
pleted their Council term. 
tion reads: 


Presidents of the Society, at the ex- 
piration of their three-year term on 
the Council, as President and Past- 
President, automatically become Life 
Members of the Society. Further that 
this action applies to all living Past- 
Presidents, effective as of Jan. 1, 1935. 
All the Past-Presidents named below 
were made life members. 


PAST-PRESIDENTS 


The resolu- 


Served 
T. J. Fay 1908 
Howard E. Coffin 1910 
H. W. Alden 1912 & 1923 
Howard Marmon 1913 
George W. Dunham 1917 
C. F. Kettering 1918 
J. G. Vincent 1920 
David Beecroft 1921 
B. B. Bachman 1922 
H. M. Crane 1924 
H. L. Horning 1925 
T. J. Litle, Jr. 1926 
J. H. Hunt 1927 
W. G. Wall 1928 
W. R. Strickland 1929 
E. P. Warner 1930 
Vincent Bendix 1931 
A. J. Scaife 1932 
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N two or three years from now, all 

the utilities of our everyday life will 
be obsolete, declared William B. Stout, 
president-elect of the Society, who was 
the lead-off speaker at the Thirtieth An- 
niversary Dinner, held in New York 
Jan. 7. Mr. Stout was emphatic in de- 
claring that the economic obsolescence 
which is attacking the world’s goods 
offered an unparalleled opportunity for 
the automotive engineer. 

Besides introducing Mr. Stout, and 
Col. Roscoe Turner, the second speaker 
of the evening, President D. G. Roos 
was charged with the pleasant duty of 
presenting life membership in the Soci- 
ety to all its living past-presidents who 
have completed their ex-officio term with 
the Council. 

He also presided at a short business 
meeting during which F. C. Mock, 
vice-president, Bendix Products Corp., 
presented the report of the tellers on the 
election of the Society’s officers for 1935. 

The Grand Ballroom of the Hotel 
Commodore was filled nearly to capacity 
for the Thirtieth Anniversary Dinner. 
At the speakers’ table were nearly all 
the living past-presidents of the Society 
and an unusually representative gather- 
ing of executives. 


Turner Thrills 


From the first rap of President Roos’s 
gavel to the last flicker of the pictures 
shown by Colonel Turner, the dinner 
was applauded to success by the 800 or 
so persons who attended. 

Colonel Turner figuratively turned the 
audience upside down with his casually 
told tale of a gallant flight across the 
under side of the world in the London- 
Melbourne air race. One gathered from 
his recital that not least among the difh- 
culties of an international air race was 
the business of getting a plane with crew 
and equipment on the ground for the 
start. 

The audience was thrilled and amused 
by turns, and if they were not completely 
his at the end of the recital, they were 
when President Roos announced that he 
had in his pocket Colonel Turner’s ap- 
plication to join the Society which had 
“received him so well.” 

The dinner began almost exactly to 
the scheduled minute. No little credit 
for this must be given to the efficient 
reception committee provided by the 
Metropolitan Section, headed by Sid G. 
Harris, its chairman. 


Audience 






Speakers’ Table Has 


Brilliant Convocation 


The Thirtieth Anniversary Dinner ot 
the Society was virtually the only formal 
gathering held during Automobile Show 


Week in New York. Because of the fact 
that the Automobile Manufacturers As- 
sociation and the Rubber Manufacturers 
Association did not hold their usual 
events, members of these and other auto- 
motive organizations were invited to be 
guests of the S.A.E. The friendly re- 
sponse to these invitations was gratitying 
to the officers of the Society, and resulted 
in an unusually brilliant convocation at 
the speakers’ table for the Thirtieth An 
niversary Dinner. 

Besides the past-presidents eligible for 
the award of Life Membership in the 
Society, those present at the speakers’ 
table were: 


SPEAKERS’ TABLE 


S. G. Harris, Chairman, Metropolitan Section 

E. T. Sarcue i, President, Motor & Equipment 
Wholesalers Association 

Hans OsteRMAN, President, A/B Hans Oster- 
man, Stockholm, Sweden 

J. C. Hunsaxer, Federal Aviation Commission 

R. E. Franpers, President, American 
of Mechanical Engineers 

PyKt JoHNSON, Vice-President, 
Manufacturers Association 

Tuomas H. MacDona.p, 
Public Roads 

GarFietp A. Woop, Pioneer in Automotive 
fields, particularly the Marine Field 

Byron C. Foy, Director and Secretary, 
mobile Manufacturers Association 

Joun N. Wittys, Chairman of Board, Willys- 
Overland Co. 

R. E. Ops, Pioneer and Chairman of 
Board, Reo Motor Car Co. 

CuHarces E. Duryea, Pioneer 

Harvey S. Firestone, Pioneer 

Paut G. Horrman, Director, Automobile Man- 
ufacturers Association 

EuceNeE L. Vipat, Director of Air Commerce 

F. J. Haynes, Treasurer, Automobile Manu- 
facturers Association 

Atrrep Reeves, Vice-President 
Manager, Automobile 
ciation 

WitxiiaM L. Cort, Chairman Show Committee, 
Automobile Merchants Association 

Curr BisHop, Chairman Show Committee, 
Automobile Merchants Association of Brook- 
lyn 

T. D. Prarr, President and General Manager, 
New York Motor Truck Association 

C. B. Wuirrevsey, one of our pioneers—for 
12 years treasurer of the Society 

F. H. Russevt, President, Manufacturers Air- 
craft Association, Inc. 

H. C. Dicxrnson, Past President, S.A.E., 1933 

D. G. Roos, President, S.A.E. 

Cot. Roscor TURNER 


Society 
Automobile 
Director, Bureau of 


Auto- 


the 


and General 
Manufacturers Asso- 


1935 Annual Meeting Papers 


in D1 gest 


Transportation and Maintenance Session 
Monday, January 14 


How To Finish A Truck—P. R. Croll, Pittsburgh Plate 
Glass Co., and L. E. DuBey, Ditzler Color Co. 


HE paper states that no one simple answer will ever finally dispose 

of this question. Honest differences of opinion encourage new 
developments of better materials and methods. Patience does not lead 
directly to progress nor does chaos always follow change. A _ useful 
discussion of finishing trucks—including buses, delivery wagons and 
similar vehicles—must consider both technical and commercial details 
of the problem. Body Builders, Fleet Owners and Operators, and 
Finishing Shops, have much in common. 

Whether specified by a fleet owner, recommended by the finishing 
shop, or adopted by the original body-builder, the selection of a finish- 
ing system will usually be a compromise. The important factors in 
most cases, in selecting a truck-finishing system, are deciding; they 
are: Reputation for durability in service, initial beauty.or appearance 
(smooth, glossy, deep finish), color harmony, suitability as to design 
and surfaces to be coated, convenience of the system (utilization of 
available equipment), ease of using materials, and material and labor 
costs. 

The subjects discussed include the available classes of finishing ma- 
terials, nitrocellulose lacquers, synthetic resins, and the requirements 
of a properly equipped finishing shop. A typical finishing specification 
is stated, and a suggestion is made for a permanent Board or Com- 
mittee on “finishing.” 


How to Buy a Truck—T. L. Preble, Tide Water Oil Co. 


HE author makes the point that the purchase of a truck should be 
preceded by a careful analysis, by means of which the most efficient 
use of present equipment may be insured. The specific elements of 
such analysis are enumerated and discussed. 
As an additional pre-requisite to purchase, suitable standards, based 
on job analysis and comparative specifications should be set up. These 
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standards are outlined—as are considerations in connection 
relationship which should exist between buyer and seller. 

Emphasis is made of the fact that all of the foregoing procedure is of 
importance if purchases are to be made intelligently, and that the 
necessity therefore exists for the granting to the automotive personnel 
of the buyer adequate authority covering not only maintenance, but 
retirement, allocation, and selection as well. 


with the 





Transportation and Maintenance 
Luncheon 
Monday, January 14 


Motor Vehicle Design from the Operation and Main- 
tenance Standpoint—Part II—Fred L. Faulkner, Ar- 
mour & Co. (Part I was presented at the 1934 Summer 


Meeting and published in the JouRNAL, September, 
1934.) 


T= sub-committee on motor vehicle design from the operation and 
maintenance standpoint of the transportation and maintenance com- 
mittee of the Society of Automotive Engineers was instructed to con- 
tinue its studies and prepare a short summary for the 1935 Annual 
Meeting. 

In discussing the possible subject matter with the committee there 
were so many phases of this subject that were questioned that it was 
impossible in a short space of time to give them full consideration in 
time for this presentation. I have therefore limited the report to cover 
mainly the electrical group and the highly controversial subject of 
motor-truck ratings. 

The largest number of complaints and the most severe criticisms 
on the electrical group come from fleet operators in the so-called low 
temperature area. Winter starting difficulties are prevalent, not only 
on account of inadequate storage batteries and starting motors but in- 
efficient generators as well. Likewise this problem is all tied in with 


the much discussed problem of winter grades of crankcase lubricating 
oil. 
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I have not attempted to define where thie starter battery difficulty 
stops and the lubrication problem begins. However, I am of the 
opinion that if engine design were improved to the point where 20-W 
oils could be used eeconomically in all makes of motor vehicles out 
winter starting difficulties would be minimized. 

I have set up data showing the inconsistency that exists between the 
generator-battery starter-combination as applied by manufac- 
turers. It is obvious that the winter starting requirements are not 
generally known. It is the general feeling among the operators that 
this subject is of sufficient importance to warrant special treatment on 
the part of the manufacturers. 

Motor truck ratings have been discussed pro and con over a period 
of years with nothing tangible developed that the operator could use 
as a guide in the purchase of motor vehicles for a definite transporta- 
tion job. I have attempted to correlate sufficient data furnished by the 
manufacturers and using their own advertised ratings to show first the 
lack of consistency and second lack of standardization. 

The method used in developing this practical rating is simply taking 
the manufacturers’ advertised gross vehicle weight with his advertised 
standard axle ratio, equipping that vehicle with sufficient tire size to 
comply with the Rubber Association’s rating for the particular gross 
vehicle weight and for the performance factor, and computing the 
ability at 20 m.p.h. 


various 


erade 


As a check on the strength of the component units in the vehicle 
the front axle knuckle diameter at the inside bearing, the rear axle, 
outside tube diameter full floating type, section modulus of frame. 
clutch area, effective braking area, and engine displacement, all com- 
puted in terms of per thousand pounds gross vehicle weight, maximums, 
minimums and averages have been set up for all classes of vehicles. 

To the operator it is intended as a guide to rate a vehicle for a 
specific job. To the manufacturer we 


trust it will be used for the 
production of a better balanced vehicle. 


Truck, Bus and Railear Session 
Monday, January 14 


Engineering Uses of Rubber 


Tire & Rubber Co. 


HE rubber tire and later the air containing tube made it possible 

to ride in the early automobile. Since that time the many changes 
in the proper manufacture and use of the steel parts have made high 
speed possible but the proper manufacture and use of rubber has made 
high speed with comfort possible. 

The automobile tire and tube of today are still made of rubber and 
are much better than those on early 
imagine a modern car with only 


Curt Saurer, Firestone 


models but it would be hard to 
the tire and tubes made of rubber. 
Today rubber is not only used to increase the passenger’s comfort but 
also to lessen the strain on part of the machine itself. 

It is possible to compound and design the rubber part to fulfill almost 
any requirement in automobile construction; however, every case and 
condition is a problem within itself. The rubber engineer can point 
with pride to the contributions he has made to the modern car and _ he 
feels that there is much more that he can do. Data are presented to 
show that with rubber fabrications it is possible to obtain cushioning 
properties that are impossible to obtain with steel springs of commercial 
size. The data also explain the reasons 
as they are and also why it will be 
in the future. 


why certain parts are built 
possible to build still other parts 


Cooperation of the automobile engineers and builders with the rubber: 
engineer will result in many new uses for the very useful and 


needed 
products made of rubber 


Student Session 
Monday, January 14 


Controlling Noise—H. R. Berlin, assisted by John S. 
Parkinson, Johns-Manville Corp. 





HIS lecture is almost a complete course in the fundamentals of 


sound and its practical applications in automotive engineering. A 
complete exposition of the fundamentals of sound, its physical and 
psychological aspects, will be presented in laboratory form by means 
of a sound movie. This will be followed by demonstrations of sound 
absorption and an exposition of the required instrumentation. 

The problem is either the absorption of vibrations before they produce 
sounds, or the absorption of the sounds after they are produced. The 
results of research in the automotive field and other fields will be com- 
bined to show the effective means which have been employed in the 
silencing of auditoriums, theaters, offices, and automobile bodies. 
is much in common in the problems of different industries. 


There 
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Aircraft-Engine Session 
Tuesday, January 15 


Aircraft and Aircraft Engine Performance as Influenced 
by Engine Oils—S. D. Heron, Ethyl Gasoline Corp. 


ITH increasing specific and total output of aircraft powerplants 

oil cooling is an increasingly difficult problem. The weight and 
drag of the oil coolers necessary with the present maximum “oil in’ 
temperature of 185 deg. (85 deg. cent.) are both decidedly objectionable 
It appears possible to increase the “oil in” temperature to about 22 
deg. fahr. (104 deg. cent.) with oils which can be produced by the 
1ewer refining methods. The use of an “oil in” temperature of 22 
deg. fahr. would render possible a material reduction in weight, size 
and drag of oil coolers in comparison with present practice. Oils suit 
able for use at 220 deg. fahr. “oil in” temperature would not be likel: 
a material increase of engine starting difficulty, as they would 
only be used in summer when the shearing resistance of the oil has 
slight influence on engine starting. 


to cause 


The approximate temperature cycle 
encountered by the oil in its passage through a modern aircraft engine 
is discussed. The not generally realized importance of oil as a heat 
transfer agent in the high duty aircraft engine is briefly referred to. 
Che lack of adequate knowledge of oil stability is dealt with. It is 
stated that only extensive service tests of an unknown oil, will, in the 
light of present knowledge, determine its stability. It is stated that 
stability as determined by 


examination of the used oil and by engine 
effects are usually similar but not always so, and that the latter 1s much 
the most important. 
Winter Operation of Aero Engines—dAlan Ferrier. 


Royal Canadian Air Force. 


HE author describes the conditions of aircraft operation in Canada 

during the winter and after outlining the laborious technique pur- 
sued for several years emphasizes the need for improvement in lubrica- 
tion and starting technique in order that commercial undertakings may 
make full use of the short northern day. 

The elimination of cold weather lubrication difficulties is based on 
the proposition that oil temperature is in itself immaterial and that its 
only real importance is the effect on viscosity 
state rather than as a property. 


which is regarded as a 
In consequence a variation of oil grade 
and a premeditated variation of oil operating temperature under ade- 
quate control is advanced as the solution and the results of two years 
practical trial are offered as proof. A brief specification of a desirable 
oil system is given, together with a forecast of possible 
in the near future to deal with existing lubricants 

Cold oil having been proved to be effective down to temperatures of 
25 deg. 


developments 


below zero Fahrenheit, extension to lower temperature ranges 
again brings to the fore the problem of obtaining the first ignition. 


The use of booster devices for the ignition in conjunction with special 
starting fuels is contemplated and briefly discussed. The necessity for 
engine warming equipment cannot be 


desiderata for this are submitted. 


ignored tor 


some time and 


Lubrication of valves, and valve gears, requires attention. 
cation 


The lubri 

yf accessories such as starters is a big problem in itself. 
Difficulties in connection with ice in the carburetor are, if anything, 

rather less severe in Canada than in the warmer 


but damper regions 
farther south. 


Progress Report of C. F. R. Aviation Gasoline Detona- 
tion Subcommittee—Arthur Nutt, vice-president in 
charge of engineering, Wright Aeronautical Corp. 


HE objective of this Subcommittee is to develop a standard method 

for the knock rating of aviation gasolines which will be applicable to 
all varieties of fuels and to all types of spark-ignition aircraft-engines. 
The accepted A.S.T.M.-C.F.R. method of motor fuels was 
adopted temporarily and a program of cooperative engine tests was 
undertaken to ascertain whether or not octane-number determinations 
by this method correlate with the behavior of widely 
of fuel in representative full-scale aircraft-engines. 
tion be 


rating 


different types 
Should the correla- 
unsatisfactory, it is hoped that the results of the engine tests 
will enable the laboratory method to be modified until it rates diverse 
fuels in accordance with their average aircraft-engine 


performance. 
The engine-test 


program is stated, together with the three distinct 
types of test gasolines and the specifications of the engines used. The 
reports of the Fuel Subcommittee and the Wavs and Means Subcommit- 
tee, are included. Other reports are by the Engine Subcommittee and 
the A.G.D. Steering Committee. 

The progress of the tests is outlined. It is stated that it appears 
possible to complete the test work by April 1, 


1935, provided that the 
participants take immediate steps to do so. 
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Fuel Injection as Applied to Aircraft Engines by the 
United States Army Air Corps—J. F. c Campbell, Power 
Plant Branch, Materiel Division. U. S. Air Corps. 


i Bin; paper covers in a general way the development of a complete 
fuel injection system, including fuel injector, discharge nozzle, con- 
trol system, fuel system, etc., and the application of the system to Pratt 
and Whitney Wasp engines, Wright Aeronautical Gyclone, Curtiss Con- 
queror and Allison V-1710 engine, also the installation of the Pratt 
and Whitney Wasp engine in service airplanes and the performance 
obtained with the system. 


Passenger-Car Bodies Session 
Tuesday, January 15 


The Practical Side of Planography—Edgard C. De 
Smet, Hudson Motor Car Co. 


HE paper supplements the author’s previous paper, of which an 

outline was published in the S.A.E. Journal, Feb., 1934, page 30. 
The primary motive for the present paper is to analyze this new science 
from a strictly practical angle and to discuss actual conditions as they 
now exist in various organizations; also, to offer the new planographic 
theory as a logical and scientific solution for all irregular-surface prob- 
lems, with its inherent qualities and advantages of precision, crafts- 
manship and economy. 

The phase of design and engineering considered is that series of 
operations stretching from the original small sketches submitted by the 
artist over the entire transition and refinement period, and up to the 
building of the mahogany forms or “dummies” which are used for 
the casting and machining of the outside-panel dies. 

The author follows through in detail the course of present practice, 
stating that while the planographic principles are indeed more intricate 
and require a higher standard of accuracy than the old systems, we 
have at least succeeded in confining the entire solution of the problem 
to the drafting room, thus lightening the burden of the shopman and 
eliminating all uncertainty and resulting delays. Further, he remarks 
that the ultimate results obtained have been of sufficiently great impor- 
tance and unusual distinction over previously accepted methods to 
justify the special descriptive denomination of ‘‘Planography” in contrast 
with the old, common and passive name, “Developments.” 


P; — ‘ al . . ™ . 
assenger-Car Suspension Session 
Wednesday, January 16 
The Properties of Tires as Affecting the Riding, Steer- 
ing, and Handling of Automotive Vehicles—R. D. 
Evans, The Goodyear Tire & Rubber Co. 
(Paper published in full, pages 41-49, Transactions 
Section this issue) 
HE principal functions of a tire on an automotive vehicle are: (a 
To carry the weight of the vehicle, to cushion it over road irregu- 
larities, and to eliminate noise; (b) to provide sufficient traction for 


accelerating, driving, and braking; and (c) to provide adequate steer- 
ing control at high speeds. 


Adequate steering control, taken for granted in the early days of auto- 


mobiles, becomes highly important as driving speeds increase. The 
property of tires whereby steering is accomplished is called cornering 
power. This power is practically negligible in hard wheels, but is 


possessed by pneumatic tires due to the extended area of road contact. 

Cornering thrust is developed when the plane of the rotating tire 
makes an angle with its path of travel. The thrust is proportional to 
this angle up to the point where slippage begins. When a tire is 
cambered, the cornering force is increased or diminished depending on 
whether the tire leans “into” or “away from” the curve. 

Increase of inflation pressure or of rim width increases the cornering 
power. Certain structural features of the tire itself affect its cornering 
effectiveness. However, any change, whether internal or external, which 
improves cornering power, makes the cushioning ability of the tire 
worse. 

Tread wear continues to be the most important aspect of tire per- 
formance. Of the 1934 cars, with various types of springing and 
load distribution, some cause much faster tread wear than others. 
There is also a tendency, as compared with previous vears, for rate 
of wear of front tires to approach that of rears 


Farewell to the Horseless Carriage—Elliott G. Reid. 
Guggenheim Aeronautical Laboratory, Seundeed Uni- 
versity. 





HIS critical study of the possibilities of improving automobile per- 

formance and economy by aerodynamic refinement is begun by 
demonstrating the analogy between motor car air resistance and _air- 
plane parasite drag. An example is then cited to illustrate the benefits 
of aerodynamic research in the latter field and to point out the poten- 
tialities of similar work in the former. 

Consideration of practical requirements and limitations in an analysis 
of motor car air resistance leads to the selection of a rear-engine ar- 
rangement as the most promising type and to the prediction that its 
air resistance will approach one-fourth that of conventional cars. 

This prediction is confirmed by the results of wind tunnel model 
tests. Full scale replicas of the models tested would provide adequate 
passenger accommodations and engine space without exceeding accepted 
overall lengths. Combination of the test results with reliable rolling 
resistance data indicates the possibility of reducing current power re- 
quirements by 1g to 55 per cent at speeds of 20 to 60 m.p.h. 

The author expects rapid obsolescence of the present or “horseless 
carriage” type to follow the appearance of streamlined, rear-engine motoi 
Cars. 


Transverse Leaf, Independent Springing—Karl K. 
Probst, Consulting Engineer, Leaf Spring Institute. 


HE adoption of independent springing, for the front end, offers 

the engineer three definite advantages; (a) a reduction of unsprung 
weight; (4) the ability to use softer springs, without danger of shimmy, 
tramping, and other prevalent front-end difficulties; and (c) a reduc- 
tion in transmitted road shocks, induced by single-wheel obstructions. 
By the use of semi-soft conventional front springs and torque rods, 
or other anchoring means, the second advantage may be partly over- 
come. The first and third advantages are inherent with independent 
springing. The eventual decision, therefore, will probably lie in the 
comparative durability, weight, and cost of the independent-springing 
systems, as compared with their advantages. 

The subject is treated under the following divisions: 

(1) Advantages of independent springing 

(2) Drawbacks of soft conventional design 

(3) Use of independent springing in volume production; the ques- 
tion of increase in cost and weight 

(4) Costs and weight of coil-type independent-springing 

(5) The transverse leaf with shock-absorber control is the simplest 
and cheapest type 

(6) The Leaf Spring Institute sample ca 
coil or leaf springs for the same rates 

(7) Correction for spring squeaks 

(2) Comparative geometry of coil and leaf-type independent-spring- 
ing 


shows the same ride with 


(9) Comparative ability to hold adjustment 
(10) Possibilities of cutting manufacturing cost 
(11) Tubular-backbone-frame advantages. 


Diesel Engine Sessions 
W ednesday, January 16 


Cylinder Events Studied in the Logarithmic Diagram— 
Alfred T. Gregory, Wright . Aeronautical C Jor p. 


ERTAIN properties of the logarithmic diagram make that type of 

diagram particularly suitable to the study of cylinder events and to 
the quick determination of conditions within the cylinder. Although 
some use has been made of the logarithmic diagram for indicator card 
analysis this use has been rather limited. Much more can be learned 
by this means than is usually done. 

Not only can valve and combustion events be determined but also 
cylinder temperatures with and without dissociation and the internal 
energy of the charge at various points in the cycle can be found. It 
is thus possible to follow the flow of energy throughout the cycle. A 
complete picture of the events taking place in the cylinder can thereby; 
be obtained, affording a quick and easy means of studying engine 
performance. 

Examples are given showing the application of this type of analysis 
to several different kinds of indicator diagrams. These illustrations 
indicate a wide divergence in maximum temperatures and in residual 
gas temperatures. Considerable variation is also shown in the heat Jost 
to the cylinder walls during the expansion stroke. The adiabatic ex- 
ponent for the expansion is seen to be approximately 0.04 smaller than 
the actual exponent for the two cases in which it was determined. 
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A Rational Basis for Comparing Diesel Performances 
—E. S. Dennison, Westinghouse Electric & Mfg. Co. 


6 tpey paper describes a procedure for analyzing the performance ot 
an internal combustion engine. It is first shown that the char- 
acteristics of ideal cycles can be conveniently represented with the help 
of a fictitious “fuel mean pressure” which is proportional to the useful 
heat input. The diagram so obtained is used to represent certain ideal 
Otto and Diesel cycles. It is pointed out that actual performances can 
be similarly expressed. 

A simple correction for the variation of atmospheric conditions is 
then introduced. Examples from tests are used to show that this 
correction is in accordance with actual experience. The final form of 
the proposed diagram embodies the correction. 

It is then shown that the performance of a cylinder as it appears in 
this diagram is a measure of the success of the designer in dealing with 
factors lying within his control, as distinguished from those arising from 
the conditions of operation. Therefore, a comparison of divergent de- 
signs, of whatever size and type, is possible by representing the indicated 
performance of each in the manner described. 

The ‘friction mean pressure is discussed briefly. The contention is 
that, while its variation with speed is large, its value at a given speed 
is practically independent of load. 

The procedure of analysis 1s applied to a group of engines of varied 
type and size. A wide divergence among these performances is found, 
and some reasons for the variations are discussed. 

In conclusion, a power-characteristic diagram is added, supplement- 
ing the preceding analysis which refers to the individual cycle. 


Progress Report of Volunteer Committee on Compres- 
sion Ignition Fuel Research—T. B. Rendel, Shell Petro- 
leum Corp., chairman. 


HE tendency toward increasing the speeds of Diesel engines has 

caused them to become more sensitive to fuels and research on the 
latter has brought out the importance of ignition quality; however, some 
coordination has been needed for this research in order to develop a 
standard ignition quality test. In order to escape the difficulties that 
were hampering the activities of a joint research committee of the 
S.A.E. and A.S.M.E., a Volunteer Group for C.I. Fuel Research took up 
the study of fuels in their own laboratories. 

Two test methods had been proposed before the formation of this 
Volunteer Group, the critical compression ratio test and the ignition 
delay test. The former gave considerable variation; however, the <on- 
verted C.F.R. engine could not be used for the latter method because of 
unsteady operation, so a new cylinder was designed. Experiments with 
the new cylinder, using the delay-measuring method, are in progress. 
The ignition delay is indicated on the knockmeter, operated by the 
bouncing pin, a matching test being used similar to the octane number 
test for gasoline. The result is expressed in the equivalent mixture 
of reference fuels, cetene and alpha methylnaphthalene, called the cetene 
number. The delay method appears to be less rapid than the critical 
compression ratio method, but more accurate. 

The program of the Volunteer Group includes improvements in the 
test procedure and correlation with service engines. Other methods of 
test will be investigated along with the engine method. 

About ten of the new engines are in operation, the laboratories mostly 
familiarizing themselves with the new equipment. The main difficulty 
is obtaining steady injection, though no major difficulties appear to be 
in sight. 


Design and Development of Fuel Injection Apparatus 
for High Speed Diesels—C. R. Alden, Research Engi- 
neer, Ex-Cell-O Aircraft & Tool Corp. 


HE paper discusses briefly but critically some earlier fuel injection 
systems of the Ex-Cell-O Aircraft & Tool Corp., on which consider- 
able development was expended. 

Consideration is given to the influence of various classes of engine 
service upon the desirable and necessary characteristics of the fuel in- 
jection pump. The effect of current trends in the design of small, light 
weight, high speed engines upon the requirements of the fuel injection 
system are discussed. 

It is clearly shown that universality of application and the practical 
aspects of maintenance may outrank theoretical advantages. The entire 
paper recognizes that performance in the hands of unskilled operators 
will have more weight in determining pump design than the opinions 
of engineers based solely upon laboratory observations. 

Sixteen desirable attributes of a fuel injection system, in addition to 
the ordinarily well known necessary requirements, are stated. 

The design and construction of the Ex-Cell-O fuel injection system 
is discussed in detail showing the means and manner in which both 
the necessary and desirable requirements are met. 
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Particular stress is Jaid upon non-technical aspects of the fuel injec- 
tion system, which effect accessibility and ease of parts replacement, 
availability and variety of parts carried in service stock, and cost of 
salvaging used precision parts. 

Possibility of accomplishing necessary servicing operations with per- 
sonnel having no knowledge peculiar to ‘Diesel’? engines, or “Diesel” 
fuel injection pumps, is treated as an absolute requirement of a success- 
ful fuel injection system. 

Performance data and delivery curves of the Ex-Cell-O pump under 
various operating conditions are shown particularly with respect to the 
application of timing control automatically responsive to engine operat- 
ing speed. 


Privately-Owned Airplane Session 
W ednesday, January 16 
Are We Giving the Average Private Operator the Air- 
plane Most Suitable to His Needs?—Frank S. Spring, 
Hudson Motor Car Co. 


RE we giving the average private operator the airplane most suit- 

able to his needs? 

The average private owner is a man between 35 and 45 years of age 
with an income of more than $20,000 a year. His flying costs, includ- 
ing depreciation of his plane, storage, fuel, service, etc., are approxi- 
mately $6200 during the two-year period that he keeps a plane. 

He makes extended trips throughout the country but they are un- 
usually hurried ones, started with little preparation or study of the 
route and the conditions he will encounter. His relative inexperience 
in flying and lack of navigation knowledge subject him, as he flies 
over unfamiliar routes, to such possibilities as getting lost, flying blind, 
forced landings, night flying and landing in strange fields after dark, 
and running out of gas. 

Against the abilities and limitations of the average private owner, 
we should consider the plane that is offered for his use. It will cruise 
at 125 m.p.h., as compared with 200 m.p.h. for the fastest transports. 
It lacks the reliability, silence and comfort of transport planes. While 
it is simpler to handle inasmuch as there is less to watch and to do, 
and while it will also land and take off from smaller fields, the private 
owner’s plane does not take off as well as the big transports under the 
same adverse conditions. 

To compensate for the private operator, less experienced and skilled, 
everything possible should be done to make piloting and navigating 
easier and safer for him. Simplified instruments to aid in blind flying, 
adequate and trouble-free radio, navigation, landing and radio lights, 
etc., will simplify his work. 

The safety of a plane is dependent upon its reliability, stability, ceil- 
ing reserve power and ability to make forced landings over obstacles 
in an average field. These are factors which should be put into the 
plane for the average private operator. He will probably prefer a cabin 
plane to carry four people and ample luggage, at a cruising speed of 
200 m.p.h. 

While the relative high cost of equipment prevents a wider private 
use of planes and, on the other hand, the limited production prevents 
lower prices, it is probable that certain things can be done, as they are 
being done in Europe, to bring the cost of flying within the reach of a 
much wider circle. Some of these factors include lighter powerplants, 
lighter forms of construction, cheaper methods of manufacture, better 
and more useful designs. 


Sales and Technical Problems of Private-Commercial 
Airplanes—Peter Altman, Consulting Engineer, Stinson 
Aircraft Corp.; Director, Aeronautics Department, Uni- 
versity of Detroit. 


TATISTICAL data are presented to show the trend in commercial air- 
plane design from biplane to monoplane, and the continuous de- 

crease in the use of open cockpit airplanes for private and commercial 
purposes. Seasonal sales distribution is discussed and methods are sug- 
gested to remedy this condition. The national distribution by states 
of commercial airplanes follows, in general, the national income .and 
consumption. 

Operating records of private and commercial flying are studied. 
Operating costs are segregated into items of flying and fixed charges. 
Particular emphasis is given to depreciation and the importance of first 
cost on the operating expense of an airplane. 

Most of the present technical developments for commercial airplanes 
are not new and data are presented to show that increase in speed has 
made their adoption necessary for modern airplanes. The importance 
of the wind tunnel and flight testing in new designs is emphasized. 

Available methods to increase speed with a given power are: better 
streamlining of the whole airplane, with attention to streamlining of 
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details; retracting the landing gear and tail wheel; improvement of 
engine cowlings, windshields and fillets. The importance of these items 
becomes greater as the speed of the airplane increases. The advan- 
tages of flaps, air brakes and controllable pitch propellers to improve 
performance also become more important with increase in speed. The 
effects of these items on stalling, sinking and gliding speeds; rate of 
climb; take-off; ceiling and other factors are presented in the form of 
charts. Photographs accompanying the paper show typical construction 
of present day private-commercial airplanes. 





Air Transportation Equipment for the Private Owner 
—John H. Geisse, Chief, Aeronautics Development Sec- 
tion, Bureau of Air Commerce. 


HE author deplores the alleged fact that the aviation industry has 

been building airplanes for people who purchase them to learn how 
to fly and has not provided equipment designed to meet the require- 
ments of the individual who desires the airplane solely as a means ot 
transportation by air and is not particularly interested in learning how 
to fly. He contends that planes for this market need not have controls 
or flying characteristics similar to existing types. The author points 
out many of the peculiarities of present type aircraft which make it 
difficult to learn how to fly and make the safety in flying primarily 
dependent upon the pilot rather than the airplane. He points out 
some methods of overcoming these difficulties and lays particular stress 
on the advantages of the so-called three-wheeled type of landing gear. 
Comparative data on accidents for scheduled and non-scheduled flying 
are given to substantiate the contention that airplanes must be made 
easier and safer to fly for the private owner. 


Aircraft Transportation Session 
W ednesday, January 16 


Operating Requirements for Transport Airplanes— 
William Littlewood, Chief Engineer, American Air- 
lines, Inc. 


AFETY, speed, reliability, economy, convenience and comfort are 
fundamental requirements of the service rendered by the operator 

to the user of air transportation. Such phases of these qualities as are 
properly the responsibility of the transport designer and builder are the 
subject of the discussion, and suggestions are made for their improve- 
ment in the light of experience, and with a view to probable future 
developments. 

Speed is discussed first, being the justification for air transportation. 
More speed is believed necessary for improved service, operating effi- 
ciency and economy. 

Safety is naturally considered of prime importance, and is discussed 
with reference to failures from vibration, necessity for simplification of 
controls and instruments, and performance characteristics. 

Reliability, from the operator’s viewpoint, is considered synonymous 
with durability. Qualifications for continuous dependable service on 
the line are discussed. 

Economy of operation is reviewed with reference to costs of repairs 
and maintenance. Engine, propeller, tire and brake, and electrical costs 
are briefly discussed. 

Comfort and convenience are treated jointly with reference to numer- 
ous details of accommodations for passengers and cargo. Heating and 
ventilation, noise and vibration reduction, and other matters dealing 
with the quality of service rendered, are reviewed. 

A brief summary of probable future requirements for transport sizes 
closes the discussion. 


Designer’s and Manufacturer’s Viewpoint on the Re- 
quirements for Aircraft Intended for Airline Operation 
—J.H. Kindelberger, General Aviation Mfg. Corp. 


NE of the most essential points in the development of any airplane 

is the necessity of complete cooperation between the operator and 

the contractor in regard to necessary and desirable features to be incor- 

porated, and this is particularly important for a commercial transport 

airplane. This coordination was carried through to a remarkably efh- 

cient culmination in the development of the Douglas transport for TWA. 

Points discussed include arrangement of cabin and cockpit, seating 

facilities, upholstery, elimination of vibration, heating and ventilating, 
soundproofing, toilet facilities, lighting, vision and maintenance. 

The care with which all these practical considerations were worked 
out is discussed, and special emphasis is laid on the important points 
of soundproofing and maintenance in which a remarkable degree of 
perfection has been attained. Much credit for the very efficient sound 
insulation should be given to the Sperry Gyroscope Co., and in particu- 
lar to Dr. Stephen Zand, who supervised the installation. 


This care and attention to details is well worthwhile and only in 
this manner can a really successful transport be designed incorporating 
all the technical and practical knowledge of the operator, manufacturer 
and other specialists who assist in perfecting the various installations. 


Supplementary Discussion— J. L. Atwood, General 
Aviation Mfg. Corp. 


The recent improvement in the performance of transport air- 
planes has been effected almost solely by the reduction of parasite 
drag through careful use of the wind tunnel and by the use of 
supercharged engines which permit greatly improved altitude per- 
formances. In connection with this the technique of operation has 
been modified chiefly as dictated by aeronautical engineers permit- 
ting the full advantages of altitude cruising to be utilized. Other 
factors contributing to improved performance are the variable 
pitch propeller and the rapidly increasing use of wing flaps. 

Aircraft structural design has been improved permitting the con- 
struction of long span cantilever wings rigid enough for high 
speed operation. The all duralumin metal shell structure now in 
use combines good appearance and aerodynamical qualities, rigid- 
ity, safety in accidents and reasonable cheapness of construction. 
Structural and detail design are becoming universally good and 
the chief possibilities for improvement lie in weight reduction and 
simplification for constructional purposes. 

The major possibilities for improvement in speed lie in high 
altitude cruising which will, undoubtedly, be the next important 
improvement in transport airplanes. This will necessitate a sealed 
supercharged cabin and greatly improved engine superchargers, 
but will be the next step when the economic demand warrants its 
development. 


Fuels and Lubricants Session 
Thursday, January 17 
Résumé of Research on Oiliness, Conducted on the 


Sperry-Cammen Adher-O-Scope—delivered by E. A. 
Sperry, Jr., Sperry Products, Inc. 


Y measuring the weight in milligrams of oil remaining on the 

periphery of a metal band after rotating the band at various speeds 
from 6,000 to 15,000 r.p.m., in a constant temperature of 210 deg. 
fahr., it was possible to measure the effect of several factors on Ad- 
hesion; these included Crude Source, Distillation Methods, Refining 
Methods, the addition of ‘‘oiliness’’ Compounds, accelerated Laboratory 
aging, and actual use. 

Results of research along this line with the Sperry-Cammen Adher-O- 
Scope definitely indicate that lubricating oils perform in accordance 
with their ability to cling to metal surfaces. Measuring this “oiliness” 
property makes possible the selection of the best lubricants after proper 
chemical stability and non-corrosiveness have been established. 

Quantitatively, within the scope of the tests, oils from Pennsylvania 
crudes showed higher Adhesion than Mid-Continent, which in turn 
showed higher Adhesion than Coastal; residuums have higher Adhesion 
than distillates; super-refinement for high V.I. and chemical stability 
may seriously reduce Adhesion; additions of small percentages of 
“oiliness” compounds improve Adhesion materially; and that changes 


in oils due to use improve Adhesion, but such improvement may be 
short-lived. 


Summary of Replies to Questionnaire of S.A.E. Sub- 
committee on Oiliness—prepared by Dr. G. M. Mave- 
rick, Standard Oil Development Co. 


HIS serves as a summary report of the data and comments on the 

question of motor-oil addition-compounds and their effect on engine 
performance as supplied to the S.A.E. Subcommittee by the different 
concerns interested in the problem. In all, replies from 23 organiza- 
tions or individuals were received in answer to the questionnaire circu- 
lated Dec. 5, 1934. Of these, 14 commented on items (3) and (4) 
of the questionnaire, being thus distributed: Automotive, 3; Petroleum, 
6; Aviation, 1; and Lubricant Specialty Products, 4. 

The automotive concerns reported no advantages realized so far by 
use of addition products (compounded oils), but have open minds and 
await conclusive data. 

Oil-company engineers are divided, most of them feeling that im- 
proved oiliness with compounded oils is reflected in improved engine 
lubrication; others expressed doubt. 

The aviation company replying reported very favorably on com- 
pounded oils. No corrosion of bearings was observed and greatly in- 
creased bearing life resulted when operation was under extreme test 
conditions. 


Lubricant specialty manufacturers considered that they had evidence 
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% improvement in service, but did not present data obtained under 
controlled conditions. Few data in connection 
newer bearing materials were presented by 

Opinion on effects on engines, trom bearing effects, is rathe 
evenly divided, as to whether they are or are not desirable There 1 
greatest agreement regarding the need for compounded oils during run 
ning-in periods on new engines. Some 
wear and longer bearing life, 


enter. 


with the use otf the 
this group. 
aside 


evidence indicates decreased 


assuming that corrosion effects do not 


Report of Subcommittee of 5.A.E. Lubricants Division 
on Effect of Lubricants on Bearing Metals—prepared 
by H. C. Mougey, General Motors Corp., Chairman. 


vuthor’s re 
semi 


HIS report embodies comments supplementary to the 
port on copper-lead bearings which he presented at the 1934 
Annual Meeting. 
prepared on behalf of 


statements are the result of a 


S.A.E. 


Some questionnaire 


Committees. 


The statements indicate that compounded oils are now being sold 
in commercial quantities. Some such oils and addition agents are 
believed to have no harmful effect on copper-lead and other newe1 
types of bearings. Others have a detrimental and destructive corrosive 


certain alloys. Though some compounded oils reduce fric 
tion in bearing-test machines, no data have been 
this reduced friction in engines. The data are too meager to permit 
of definite conclusions as to either friction or durability of engine parts 

Commercial bearing-alloys in current production-engines operate sat 


isfactorily with straight mineral oils and do not at present require the 


effect on 


presented to show 


use of compounded oils or addition agents. The only conclusive test that 
will determine the effect test of 
and bearing alloy is a specific engine under service conditions. 


lubricant 
A change 
in engines or in conditions of operation or in the combination of lubri 
cant and different result 

Some combinations of bearing alloys with mineral oils, 
oils or mineral oils plus addition 
are not. If compounded oils are 
be selected. 

Further work is urgently needed to develop laboratory tests 
eliminate a large percentage of the lubricants that are 


a particular combination of 


alloys involved may produce 
compounded 
others 


agents, are satisfactory and 


used, the non-injurious ones should 
that wil 
corrosive to bea! 
ings, thus decreasing the amount of engine testing otherwise required 
Future developments in bearings o1 


engines may make compounded 


oils necessary, but these oils must be of tvpes not injurious to bearings 


Passenger-Car Brake Session 
Thursday, January 17 


Burns Dick, Wagner Elec- 


Hydraulic Brake Actuation 
tric Corp. 


| Wigneng.seminessg brake performance becomes more and more essential 
as average speeds increase The onditions under which an 


re are 
brakes, not properly balanced, ma 


emergency application of powerful 
Many aused by grabby o1 
out-of-balance brakes, but this is seldom brought to light because the 
operator is either ignorant of the admit it In 
other cases, the operator may hesitate too long to apply his brakes when 
an emergency occurs, knowing that they are out of 
ing the consequences of a pivot skid. 

For the 


it is desirable to proportion the 


ead to serious consequc neces. accide nts are 


cause or ashamed to 


balance and fear 


, recognized that 
braking effect in such a manner that 
more than 50 per cent is applied to the front wheels. 

Correct proportioning—i. e., torque on the front wheels than 
on the rear also corresponds with the more favorable cooling conditions 
encountered on the forward axle. ‘Tire diameters and 
now such, that the brake drums, which should be regarded 
heat radiators,” are largely hidden in the “shadow” of the tires, instead 
of being fully exposed to the air stream. The front brake drums, 
however, are in a much more favorable position for cooling than those 
on the rear. This is especially true on streamline jobs where tin pants 
are brought down close to the ground and the body partly shields the 
rear drums from the air flowing under the chassis. 

With hydraulic actuation, the percentage of brake torque on front 
ind rear axles can be accurately and boldly proportioned, with the 
knowledge that it will maintain the predetermined fore and aft ratio, 
say 40 per cent on the rear and 60 per cent on the front 
by varying the diameters of the wheel cylinders on front and rear 
axles. Confidence in the constancy of this relation relieves the drive: 
of timidness and allows the maximum possible braking effect to be 
used when needed 


average passenger car, it is now generally 


more 


wheel sizes are 


as “brake 


This is done 


Vol. 36, No. 2 


Brake Drum and Lining Development—Chris Bockius, 


Raybestos-Manhattan, Inc., and J. Harold Hunt, Motor 
Wheel Corp. 


& this paper, the writers have made no mention of tl irious t 

ot brakes used in an ot the tests, and have endeavored to avoid 
partiality to any particular type of brake drum or lining, as each fh 
1 particular need which can only be determined by the individual 1 


juirements of each car manutacture 
Brake drums and brake lining must be considered together in_ pre 
nt day brake engineering. The manufacturers of both products hav 


found it necessary to carry on extensive development programs in order 


to improve the performance of their respective products. ‘Test result 


Varianvion in th 


should not be a matter of opinion, o1 
retore. this paper is devoted to a 


ersonal equation. The 


subject to a wide 


gen ral dl 





cripton of the latest inertia type brake drum and lining testing 
dynamometers, giving illustrations of both machines and descriptions 
ot the functions of the various attachments, followed by an outline of 
the general methods at present in vogue for the use of this machine. 
No attempt has been made to present actual test data, and a general 
discussion is given regarding the use of the machines at the present 


The 


xact and 


discussion leads to but one 
thorough 


time conclusion—the 


that the 


necessity ol 


evaluation in order performance charac 


teristics of drums and lining can be definitely established and classified 
This can only be brought about by the development and use of special 
aboratory equipment such as thev have described, which can be relied 
upon to give consistent data, eliminating the human element and othe: 
iriables which enter into the various methods of road_ testing 


Passenger-Car Engine Session 
Friday, January 18 


Engine Flame Temperatures Vary with Knock and with 
Position in the Combustion Chamber—Gerald M. Rass- 
weiler and Lloyd Withrow, Research Division, General 
Votors Corp. 


measurements have been made alo: 


EMPERATURI 


iw three lines 





through the combustion chamber of a gasoline engine running under 
non-knocking and under knocking conditions. The results show that, 
after passage of the flame fronts through portions of the charge located 
either near the point of ignition or near the center of the combustion 
chamber, the temperature rises continually until shortly before maximum 
ressure is reached. When the charge is completely inflamed, there is 
1 temperature gradient along the length of the combustion space, the 
mperature at th park plug end being as much as 600 deg. fahr 
higher than at the opposite end. The effects are explained on the 
isis of adiabatic compression and expansion of the gases during the 
ombustion proces 
Comparison of knocking and non-knocking explosions shows. that 
n the knocking case: 
The maximum temperatures are higher 
I maximum temperatures are attained earlier in the cycle 
| rate of cooling during the expansion troke 1 vreatel 
Phe xhaust temperatures are lower 


Flame Movement and Pressure Development in Gaso- 
line Engines—Clark C. Minter, consulting chemist. 


“OMBUSTION roughness is 
sure to the 


defined as the ratio of the rise in 


pres 


required for the 


time burning. It is pointed out that 
vidence shows the time required to burn a charge in an engine is 
directly proportional to the volume of the charge. A measure of the 
“natural roughness’ of a combustion chamber is given by the ratio 
ot the compression pressure to the clearance volume. 


The question of how flame speed varies during the burning is taken 
up and it is brought out that flame speed goes 
when half. the the charge is burnt. 

In de a combustion 


through a maximum 
volume of 
chamber for 
variations in the 


and attempt to bring the maximum speed earl; 


igning smoothness of burning it 1 
of flame propagation 


in the burning so as to 


necessary to consider the speed 


vet the flame off to a good start. In this manner it is possible to avoid 
unduly rapid increases in pressure at a late stage of the burning. This 
is accomplished by considering the ‘volume distribution” of the com 


bustion chamber around 
by Janeway. 


the point of ignition—a procedure introduced 
It is thus possible for the maximum flame velocity to 
stage of the burning simply by varying the distribution 
to produce the desired result. 

Experience has shown that the point at which maximum flame speed 
yccurs must coine early in the burning in order to obtain smooth com- 
bustion. The exact location of the point of maximum flame speed will 
depend on the clearance volume and the compression pressure. 
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Fuels and Lubricants Session 
Thursday, January 17 


Report of Cooperative Fuel Research Committee on 
1934 Detonation Road Tests—C. B. Veal, Secretary, 
C.F.R. Committee; presented at the meeting by H. W. 
Best, Yale University. 


HIS paper is designed to set forth the important phases relative to 

motor-fuel detonation of the Cooperative Fuel Research. Ever since 
the adoption of the C.F.R. Motor Method by the Cooperative Fuel Re- 
search Committee on Sept. 12, 1932, periodic checks have been made of 
the reproducibility of this method. To secure correlation with ratings 
obtained by this road-test method modifications were made in the 
laboratory method, which had been evolved by the committee and has 
been since known as the “research” method. The object of the 1934 
C.F.R. detonation road tests, was (a) to check the validity of correla- 
tion between road knock-ratings and laboratory knock-ratings, and (4) 
to indicate promising paths of research directed toward better mutual 
adaptation ot fuels and engines. 

The paper reports on materials and equipment, road-test procedure, 
supplementary test methods, special reference fuels and results, engine 
everity-factor and factors affecting fuel-engine relationships. Detonation 
research is reported upon, and C.F.R. road-test-method specifications are 
stated in the Appendix 


The Lubricant Requirements of Automotive Worm 
Gearing—C. H. Schlesman, Socony-Vacuum Oil Co.., 
Inc. 


h hin characteristics of automotive worm gearing have been investi- 
gated through the use of a special dynamometer installation capable 
of testing standard passenger car and bus axles. The equipment em- 
ployed in the measurement of the efficiency and of maximum permis- 
sible torque attainable with various lubricants has been described. 

\ complete study of the effect of lubricants upon gear performance 
requires measurement of the rate of wheel tooth wear, the amount and 
nature of corrosion, and the extent of lubricant oxidation and polymeri- 
zation, as well as investigation of the rate of wheel pitting. Researches 
carried out for the purpose of studying the mechanism of tooth fatigue 
are described, and the results of the study reported. 

The conclusion is reached that no single lubricant possesses all of 
the characteristics desired in worm gear lubrication. It has been found 
that the product which proves to be the most suitable for one class of 
service has serious objections when employed under other conditions 
of operation. The suggestion is made that information relative to 
lubricant characteristics and the conditions of service to which they 
ire to be subjected, be secured before final selection of lubricant is 
made 


Production Session 
Friday, January 18 


What Is Surface Finish and How Can It Be Measured 
and Specified?—E. J. Abbott, Research Physicist, Uni- 
versity of Michigan. 


HIS paper deals with surface finish from the standpoint of the size 

and shape of the irregularities which constitute the surface. Profiles 
£ a number of common surfaces have been recorded with an instru- 
ment called the Profilograph, and these records can be read directly 
in inch units. Various machining and finishing operations vary widely, 
not only in the size of the irregularities, but also in the shape. From 
this it appears that a single number is not a sufficient specification for 
a finish when different types of operation are to be compared. Profilo- 
grams of several surfaces are shown, and a brief description given of 
the advantages and disadvantages of several methods which have been 
suggested for measuring finish. 


Surface Integrity and Dynamic Strength—A. V. 
de Forest, Associate Professor, Mechanical Engineering, 
Massachusetts Institute of Technology. 


be increase the knowledge of this field, the Massachusetts Institute 
of Technology has established a laboratory for the study of the 
dynamic strength of materials. It is not always realized that dynam 
trength as differentiated from static strength is frequently a matter of 
the quality of a stressed surface. A crack of insignificant depth, and often 
totally invisible, will lead to certain failure. Fortunately, a test method 
has been discovered which will locate such discontinuities, and this is 
de scribed, 


While surface cracks, whether inherent in the metal as in seams or 
added at the final operation as by grinding, are very dangerous to the 
life of the part, there are other less known and less easily controlled 
variables. The chief of these is the condition of surface apart from 
actual discontinuities. 

The new laboratory will attack the problem of the working strength 
of full-size parts, bringing to bear the special points of view of the 
physicist, the metallurgist, the designing and testing engineer. A great 
body of uncorrelated knowledge of the behavior of materials is scat- 
tered throughout the Jiterature of these main fields, and a great amount 
of wisdom lies in the experience of practical men. The new laboratory 
will serve to focus present knowledge, and add thereto the experimental! 
evidence with which to sift the unknown factors in present practice. 


1934 Developments in Cam and Cylindrical Grinding 
Howard W. Dunbar, Manager, Grinding Machine Divi- 
sion, Norton Co. 


EFINEMENT in cam grinding is exemplified by automatic cam 

grinding machinery recently introduced, covering developments and 
improvements during the year 1934. The grinding of internal com- 
bustion engine camshafts, where the control of shape, finish, limits 
and performance are vested in the machine instead of skill in its opera- 
tion. 

The paper describes further an interchangeability in design and use 
of all types of cylindrical grinding machines, this principle of con- 
struction being carried to the point where plain machines can be con- 
verted to semi-automatic and automatic ones, even after they have 
been delivered to the customer. Such a high degree of interchange- 
abilitv 1s unique in the grinding machine field. 


Single Point Boring of Cylinders and Diamond Turn- 
ing of Pistons—W. F. Wise, Ex-Cell-O Aircraft & Tool 


Corp. 


NE of the problems faced by the production departments of the 

different engine builders has been the finishing of pistons to 
specified limits for elliptical and tapered form on the skirt. The 
Ex-Cell-O Precision Boring Machine makes it possible to reproduce on 
a high-production scale a cam shape or ellipse and at the same time 
turn a taper on the skirt, holding the ellipse to within 0.0005 in. of 
the specified form. 

The Ex-Cell-O Precision Boring Machines can be arranged to turn 
one, two or three pistons simultaneously, with as many different forms 
it required. On the stationary portion of the machine the motor-driven 
boring-spindle supports and drives the piston. By means of an hydraulic 
fixture cam and cam follower, the ellipse and taper are reproduced 
on the piston. 

4 new machine has been produced for boring a cylinder block of 
eight holes in one operation. Four holes are bored in each of tw« 
V-blocks at once. The boring spindles are mounted in an angular 
position and are individually motor-driven. Each of the four spindle 
brackets is bolted to the slide of the machine and has a horizontal 
adjustment. The slide on each side of the machine feeds the boring 
units into the blocks at the same time. a 

A single-point tool is used for boring, and it is possible to leave 
0.0003 to 0.0005 in. of stock in the bores for the honing operation. 
This not only materially reduces the honing time but increases the 
uniformity for round and straight bores. 

No pains were spared in the design or building of this machine and 
it is our belief that, with the combination of turned pistons and bored 


cylinders, a minimum of oil consumption and exceptionally long engine 
life will result in service. 


Modern Resistance Welding in the Automobile Indus- 


try—P. W. Fassler, President, PW. Fassler & Co. 


SNe paper treats the subjects under the following divisions: 

(1) The relationship of the automotive and the resistance-weld- 
ing-machine industry. wis 22 

(2) Applications of flash and butt welding; projection, spot and seam 
welding. 

(3) The attitude of the automotive engineer toward the welding ma- 
chine in regard to purchase, application and maiftenance. 

(4) Clamp and electrode design on body flash welders. 

(5) The principles of projection-welding design. The size of the 
transformer is dependent on the power factor. 

(6) The power factor is influenced by the nature of the work, and 
the design of machine and transformer. 

(7) Fixture or bar-welding set-ups. 
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What Members Are Doing 


Dr. Robert E. Wilson has resigned as 
director and vice-president in charge of research 
and development of the Standard Oil Co. (In- 
diana) consequent upon his appointment as 
vice-chairman of the board of directors ot 
Standard of -Indiana’s Eastern subsidiary, the 
Pan American Petroleum and Transport Co. 
Dr. Wilson, an active member of the Chicago 
Section and recent speaker at the Society’s 
Regional Meeting in South Bend, Ind., will 
move his headquarters to New York. 

Joining Standard of Indiana in 1922, Dr. 
Wilson had charge of its chemical engineering 
research and built up a large engine laboratory 
for work on fuels and lubricants. In 1929 he 
was given the responsibility of organizing and 
directing the development and patent depart- 
ment of the company. He was made a mem- 
ber of the board of directors in 1931, and put 
in charge of all 
patent work. 


research, development and 


Earl W. Dilg, formerly chief engineer for 
the Appliance Co., Detroit, has been 
named general manager of the Autopulse Corp., 
Detroit. 


Evans 


Frank ae Mock, associated for many years 
with the Stromberg Motor Devices Co. and the 
Bendix Stromberg Carburetor Co., has been 
appointed vice-president in charge of carbu- 
retor engineering of the Bendix Products Corp. 





Wide World 


Amelia Earhart 
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In his new connection Mr. Mock will divide his 
time between East Orange, N. J., and South 
Bend, Ind. 


Charles Froesch, formerly sales and service 
engineer, General Aviation Mfg. Corp., has 
been appointed to the staff of North American 
Aviation, Inc. Mr. 


is a former vice- 


Froesch 


Froesch 


Charles 


chairman for aeronautics of the Baltimore and 
Metropolitan Sections, and was chairman-elect 
of the Baltimore Section for 1935 when the 
impending change in his headquarters caused 
him to resign. 
iwain to New 


His new connection brings him 


Y ork. 


former assistant 


Clyde L. White, chief 
engineer, Bendix Brake Co., South Bend, Ind., 
has been named chief engineer of Linderman 


Devices, Inc., Detroit. 


M.E. Chandler, formerly vice-president of 
the Bendix Stromberg Carburetor Co., has re- 
signed to become president of a new organiza- 


tion, the Chandler-Groves Co., Detroit. The 
new organization will engineer and manufac- 
ture automotive and aircraft carburetors and 


other devices. Among Mr. Chandler’s associates 
in the new company will be 

Milton z Kittler, formerly test engineer 
with the Bendix Stromberg Carburetor Co. 


Ronald M. Hazen, project engineer with 
the Allison Engineering division of 
Gencral Motors, has been transferred to the 
General Motors Research Corp. 


Co., a 


Frank H. Pounsett, former chief engineer 
of Dominion Motors, Ltd., and chairman of the 
publicity committee of the Canadian Section, 
has been appointed representative to Australia, 
New Zealand and the Far East by the Reo 
Motor Car Co. 


N. R. Patterson, former research enginee: 
with the International Harvester Co., has joined 
the engineering department of Aluminum In- 
dustries, Inc., Cincinnati. 


Fayette Leister, formerly assistant works 
manager the Fafnir Bearing Co., New 
Britain, Conn., is now manager of the Bearing 
Appliance Co., Ardmore, Pa. 


for 


“First Lady of the Air” 


Miss Amelia Earhart (M ’30) added another 
achievement to her long list of “firsts” in avia- 
tion when she flew solo recently from Hono- 
lulu to Oakland, Calif. The picture shows Miss 
Earhart looking over her plane ai Wheeler 


Field, H. 1., before she took off. 
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Frederik G. Whittington has joined the 
MotoMeter Gauge and Equipment Corp., To- 
ledo, as research engineer. 


]. Scott McKibben, formerly resident 
electrical engineer with the Chrysler Corp., has 
joined the Electric Auto-Lite Co., 
project engineer. 


Te ledo, as 


Thomas Midgley 

Thomas Midgley, whose name is asso- 
ciated with many inventions in the pneumatic- 
tire field, died Dec. 25, 1934, at Bradenton, 
Fla., where for many years he had been head 
of the development department, Fisk Rubber 
Co. 

Born in 
Mr. Midgley 
tended public 
1883 he 
champion. 
joined 
Pas, 


years. 


London, England, 74 years 
came to this country 
Worcester, 
national high 
Leaving Worcester in 
the Hartman Steel Co. at Beaver Falls, 
and remained with that company four 
He operated a business of his own 
until 1896 when he moved to Columbus, Ohio, 
and became associated with the Columbus Bi- 
Co. Again forming his 
in 1899, he operated it in 
1905 when he was elected 
Hartford Rubber Works and 
with this company until 1914. 
The Midgley Tire Co. of Lancaster, Ohio, 
was formed in 1914 and Mr. Midgley guided 
the operation of the company until 1917 when 
he was called to become consulting engineer 
in charge of mechanical development of the 
Fisk Rubber Co. of Chicopee Falls, Mass., a 
position he held until his retirement in 1928. 
Mr. Midgley is survived by his wife, for- 
merly Hattie Emerson, whom he married in 
1887, and his son, Thomas Midgley, Jr. The 
younger Midgley is vice-president of The Ethy] 
Gasoline Corp., and a celebrated chemist. 


Both father and son 
S.A.E. 


ago, 

and _at- 
Mass. In 
wheel bicycle 
1884 he 


school in 
became 


cycle own company 
Columbus until 
president of the 


was associated 


were members of the 


Edward C. Blake 


Edward C. Blake, president, Blake Motor 
Car Co., New Rochelle, N. Y., and an asso- 
ciate member of the Society, died Jan. 1 of a 
heart attack. Mr. Blake had been very active 


in the social and community life of New 
Rochelle. 
He was born in Pittsfield, Mass., and was 


associated with the General Electric Co. there 
during the early years of his working life. 
Going to Brooklyn, N. Y., he entered the auto- 
mobile business, establishing himself 16 years 
ago in New Rochelle. 


Frank B. Averill 


Frank B. Averill, factory manager for the 
Studebaker Corp. of Canada, Ltd., and a char- 
ter member of the Canadian Section, died Dec. 
13, 1934. 

Mr. Averill was one of the pioneers in the 
transportation industry in Canada, leaving the 
Dominion Carriage Co. in 1917 to the 
Gray-Dort Co. at Chatham, Ont. 

He went to Toronto in 1921 as general pur- 
chasing agent for the old Durant Motors plant 
there, later becoming factory manager for 
Durant and its successor, the Dominion Motors 
Corp. 
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Properties of Tires Affecting 


Riding, Steering and Handling 


By R. D. Evans 


The Goodyear Tire & Rubber Co. 


HE principal functions of a tire on an auto- 

motive vehicle are: (a) to carry the weight of 
the vehicle, to cushion it over road irregulari- 
ties. and to eliminate noise; (b) to provide sufh- 
cient traction for accelerating, driving, and brak- 
ing; and (c) to provide adequate steering control 
at high speeds. 


Adequate steering control, taken for granted in 
the early days of automobiles, becomes highly 
important as driving speeds increase. The prop- 
erty of tires whereby steering is accomplished is 
called cornering power. This power is practically 
negligible in hard wheels, but is possessed by 
pneumatic tires due to the extended area of road 
contact. . 


Cornering thrust is developed when the plane 
of the rotating tire makes an angle with its path 
of travel. The thrust is proportional to this angle 
up to the point where slippage begins. When a 
tire is cambered, the cornering force is increased 
or diminished depending on whether the tire 
leans “into” or “away from” the curve. 


Increase of inflation pressure or of rim width 
increases the cornering power. Certain. struc- 
tural features of the tire itself affect its cornering 
effectiveness. However, any change, whether in- 
ternal or external, which improves cornering 
power, makes the cushioning ability of the tire 
worse, 


Tread wear continues to be the most important 
aspect of tire performance. Of the 1934 cars. 
with various types of springing and of load dis- 
tribution, some cause much faster tread wear 
than others. There is also a tendency, as com- 
pared with previous years. for rate of wear of 
front tires to approach that of rears. 
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UNDAMENTALLY, driving an automobile consists in 

maintaining appropriate control over a somewhat com 

plex and ever-changing system of forces. In the last 
analysis, these forces all center or focus at the areas of con 
tact between tires and road. These areas are the very front- 
line trenches in the furious battle between space and time. 
it is therefore appropriate, now and then, as driving con 
ditions change, as speeds increase and as automotive design 
develops and evolves into new fields and forms, to take stock 
of the situation; to discover whether the means and mecha- 
nism of control of this complexity of forces is keeping suitable 
pace with the magnitude and relationships of the forces 
themselves; and to enlighten ourselves, possibly, as to the 
ways and means for promoting still greater safety and en- 
hanced comfort in our automotive transportation. 

Since the tires are so intimately involved in the control 
of these forces, there is a responsibility on us to determine 
in comprehensive detail just how the several properties of 
the tires are related to the problem. It is a purpose of this 
paper to report some of the recent progress along this line. 


The Functions of a Tire 


Suppose the question were asked: “What, after all, are 
the basic reasons for using pneumatic tires on modern auto- 
motive vehicles?” We would immediately answer: “To 
provide cushioning on jolty roads, and to eliminate noise.” 
Then, after further thought, we probably would add: “To 
provide a large amount of friction between vehicle and road, 
so that rapid acceleration and deceleration are possible with- 
out skidding.” Perhaps most of us would stop there. But 
a more searching analysis would show that the tire has at 
least one more vital function. 

For let us imagine that, through some magic, all our roads 
should suddenly become perfectly smooth, like plate glass. 
so that the cushioning ability of the tires would no longer 
interest us. And further, that all mankind were to lose the 
sense of hearing, so that noise, even of hard wheels rattling 
on hard roads, would no longer be comprehended. Finally, 
assume the existence of some material, rigid, like metal, but 
having as high a coefficient of friction on our magically 
smooth roads as does rubber on concrete. Let this material 
be used for the rims or treads of wheels, so that we could 
forget about tread wear and punctures and blowouts and 
other such evils. Would we not then have perfectly satis- 


[This paper was presented at the Annual Meeting of the Society, Detroit, 
Jan. 16, 1935.] 
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factory rolling equipment? My answer is that we would 
still have vital need of the pneumatic tire, in order to have 
adequate directive control of the car. There is no imaginable 
alternative. Hard wheels would be satisfactory on a wagon 
pulled by a tongue, or on one guided by flanges. But when 
the steering is done from within the car itself, only at very 
low speeds would the hard-rimmed wheel give adequate 
steering control. 

Directive control, then, survives as the one function which 
can be provided, in adequate amount at present-day speeds, 
only by the pneumatic tire. The data and discussion pre- 
sented later in this paper will make clear why this is so. 
This property of the pneumatic tire has very appropriately 
been named cornering power, and it is probably the most 
important contribution of the tire maker to the “roadability” 
of the modern motor vehicle. 

However, since our roads are not yet glass-smooth, and 
since our ears are still sensitive to the roar of hard wheels 
rolling on hard surfaces, our interest in cushioning is not 
likely to abate. These two properties, then—cornering and 
cushioning—are submitted as the two indispensable char- 
acteristics of a tire. 


Cornering or Cushioning 


The sentence just preceding says “cornering and cushion- 
ing”; but, when we actually get to working with tires, we 
find that it is a case of “cornering versus cushioning”. Mod- 
ern tires, of course, possess a certain amount of both these 
qualifications, but we all know the ever-increasing cry of 
“more, more”. There are various ways in which cushioning 
can be improved, but each and every one of them makes 
the cornering worse. In illustration, consider the effect of 
pressure. We all know that a reduction of pressure improves 
the cushioning action of the tires. However, their cornering 
power is correspondingly reduced, so that a pressure is soon 
reached at which the steering and handling of the car be- 
come unsatisfactory. 
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TIRE SIZE 750-17 6-PLY 
LOAD 1500 LBS 
INFLATION 30 LBS 
CAMBER 0° 


Fig. 1—Illustration of the Manner in Which Cornering 
Force Depends on Slip Angle 
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Fig. 2—Showing How Camber Affects Cornering Power 


It is always one of the major problems of the tire engi- 
neer to discover in what way more cushioning may be 
“bought” with the least expenditure of cornering “coin”. 
Obviously, good cushioning demands flexibility in the tire 
structure; otherwise, it cannot conform to the road irregu 
larities. But cornering demands a sort of rigidity or sta 
bility in the same structure. These demands are quite 
analogous to those on an automobile spring, which must be 
flexible in an up-and-down direction, but as rigid as pos- 
sible in the lateral direction. The tire designer is therefore 
confronted with the task of building both rigidity and flexi- 
bility into the same structure, as much of each as possible, 
and then still more. Quite an order! 

The “Tire Tripod’”—Cornering, Cushioning and Durabil- 
ity.—Underlying these considerations of cornering and cush- 
ioning, and obviously of the highest importance to the tire 
designer, is the ever-present problem of durability. Dura- 
bility may refer to tread wear, or to carcass deterioration, 
or to bead disintegration, or to other “diseases”, depending 
on the conditions of service. And just as cornering and 
cushioning call for contradictory qualities, so are both of 
them always at odds with considerations of durability. These 
three factors may be called the tripod of tire performance; 
any attempt to improve one of them is apt to be at the ex- 
pense of one or both of the others, and to disturb the level of 
satisfactory operation. Much of tire engineering resolves 
itself into a three-way compromise within the limits of this 
“tripod”. 

Force Analysis 


Let us return now to a more specific consideration of 
the forces which act between tire and road. We may well 
begin this analysis by looking at this complex of forces in 
the manner of the mathematician; that is, by resolving it 
into certain logical components. Having done this, as simply 
and painlessly as possible, we shall probably emerge with: 

(1) The force between tire and road perpendicular to the 
area of contact. This force is, of course, the weight of the 
car, with fluctuations and perturbations thereof caused by 
road irregularities and the centrifugal effect on curves. This 
force will hereafter be referred to as the vertical force or 
as the radial load on the tire. 
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(2) The force in the plane of the contact area and parallel 
to the direction of travel. This is, of course, the tractive 
force involved in accelerating, maintaining speed, or de- 
celerating, and it also includes the rolling resistance of the 
tire. It will be referred to in this paper as the tractive force, 
or as the rolling resistance, as occasion requires. 

(3) The force in the plane of the contact area, but directed, 
at each instant, at right angles to the path of travel of the 
tire and vehicle. We may speak of this as the lateral force, 
or the cornering force, or as the side load on the tire. 

It is obvious that forces (2) and (3) depend ultimately 
on the existence of friction between tire and road, and there- 
fore can possess magnitude only when force (1) exists. In 
passing, it is of interest to note that, historically, the auto- 
motive world has concerned itself with these three groups 
of forces in this same order. 

First, in the very early days of automotive design, when 
powerplants were small, speeds low and roads rough, the 
demand was primarily for a structure which would not col- 
lapse under its own weight nor break up under road jolts. 
Similarly for the tire; it was asked merely to carry its load 
for a few hundred miles before it, too, cracked up. Who 
in those days worried about tire noise, or ability to handle 
tractive effort, or side-sway, or squeal? Who noticed whether 
the tire gave too much of a grunt as it rolled over an ex- 
pansion joint? 

Second, in what we may call the middle ages of automotive 
history, powerplants were pepped up and quieted down, 
brakes were improved to handle the increased speed, and 
smooth hard roads became less of a curiosity. So with the 
tires; not only were they called upon to stand up structurally, 
but also to handle the increased tractive duty of faster starting 
and stopping on smooth roads. 

In the third and present epoch, we find ourselves increas- 
ingly concerned with the group of lateral forces. Largely 
because of higher speeds and of the urge to take the curves 
as fast as the straight stretches, these lateral forces, which 
maintain the car in a smooth true path, or perturb its motion 
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Fig. 3—Curves Showing How the Cornering Power 
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Fig. 4—Data of Fig. 3 Replotted 


with respect to such an ideal path, must be analyzed more 
searchingly than ever before. 


Special Testing Equipment 


In the Tire Testing Laboratory of the Goodyear Tire & 
Rubber Co. a special machine has been installed whereby 
these several forces may be measured accurately under any 
desired operating conditions of speed, camber, and orienta- 
tion. Numerous sizes and types of tires have been investi- 
gated under various conditions of load, inflation, and rim 
mountings. The experimental data now to be presented were 
obtained with this equipment. 


Definition of Cornering Power 


Cornering power may be generally defined as the ability 
of a tire to develop side load or lateral thrust. It is the 
property of the tire which permits steering around a curved 
path at speed and, conversely, it is that property which holds 
the car in a substantially straight path when acted on by 
incidental lateral forces such as wind. 

Cornering force or thrust appears when the tire is caused 
to roll in such a manner that its plane of rotation makes an 
angle with the path of advance. This angle, sometimes 
spoken of as toe-in, is more appropriately called slip angle. 
The manner in which cornering force depends on slip angle 
is shown in Fig. 1. These values of Fig. 1 apply to a par- 
ticular size and type of tire under the conditions indicated. 
The slope of the straight part of this line, that is, the cor- 
nering force per degree of slip angle, may be called the cor- 
nering power of this particular tire. The value of cornering 
power illustrated in Fig. 1 is 126 lb. per deg. This curve 
illustrates the typical relationship of cornering force and slip 
angle. The cornering force is substantially proportional to 
the slip angle until the latter becomes 4 deg. or 5 deg., then 
“tapers off”. 

The initial slope of the curve is practically independent of 
the texture of the road surface, if it is hard and dry and 
reasonably smooth. The value of slip angle at which “taper- 
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ing off” begins does depend to some extent on the road tex 
ture; for, as has been pointed out earlier, this lateral force 
must depend ultimately on the basic coefficient of friction be 
tween tire tread and road. 
appears to have 


g deg. or 10 deg. 


In any case, the cornering force 
reached its maximum for a slip angle of 


Factors Which Affect Cornering Power 
(1) Camber.—When a car travels around a curved path, 
more or less camber of the several wheels is introduced. It 
is therefore of primary importance to see how camber affects 
cornering power. Fig. 2 illustrates this effect. Camber is 
called positive when, in taking a curve, the top of the tire 
leans away from the center of the curved path. The camber 
effect may be thought of as a sort of push of the “foot” of 
the trre sidewise against the roadway, when the tire leans 
over. This push is added to or subtracted from the thrust 
due to slip angle, depending on whether the tire leans “into 


the curve”, as in a bicycle, or outward with respect to the 


curve, aS 1n most Ol 


the 1934 cars with independent front 
springing. 


This 


camber but 


camber “push” depends not only on the angle of 


also to some extent on the tire construction. 


Tire B illustrates this point. It is the same sized tire as A, 
thrust was measured under the same con 
Not only does 


o-deg. 


and its cornering 
ditions of load, speed, inflation, and the like. 


it have less cornering power than 4 at camber—ap 


proximately 72 per cent as much—but the change due u 


camber 1S greater. Thus, tor each degree ol positive camber. 


| loses 


We have not been able to discover any 


B loses 5.6 per cent of its cornering power, whereas 
only 4.2 per cent. 
type of tire construction which will eliminate this camber 
effect, or reduce it appreciably below the value of tire A. 
(2) Radial Load—Fig. 3 shows how the cornering power 
varies with the radial load on the tire. For ranges of load 
between 50 per cent and 150 per cent of the normal rating 
of the tire, the cornering power does not change greatly, 
although there is usually a point of maximum power in th« 


T his 


sharply indicated when the tire is positively cambered, as is 
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general region of the rated load. maximum is more 


also shown in Fig. 3. However, any benefit implied in this 
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cornering power is that it provides a lateral thrust which 


keeps pushing the car around the curve, opposing or bal 
ancing the eftect. 


centrifugal The centrifugal effect is of 


course proportional to the axle load. He nce we should really 
consider the magnitude of the cornering force in relation to 
the radial load on the tire; this idea leads at once to the con 


ception of a “cornering coefhicient”, which may be defined as 


the cornering power per unit of radial load. The data of 
Fig. 3 are replotted on this basis in Fig. 4. There is now 
no maximum point. The principal lesson to learn here is 
that, the more load a tire carries, the less effective it is as 


a mechanism for pushing that load around a curved path. 


(3) Speed.—Cornering power changes only slightly with 


speed, as shown in Fig. 5. This fact has a very important 


implication. The centrifugal effect on curves increases as the 
square of the speed, whereas the cornering power, wherewith 
we oppose or balance the centrifugal effect, does not increase 
ippreciably with the speed. This is the reason why cornering 


problems are much more difficult of solution when the speed 


s high. Thus, a cornering coefficient, which is entirely satis 


factory at 25 m.p.h. may be inadequate at 50 m.p.h., and 


intolerably “tricky” at 75 m.p.h. An attempt to illustrat 


this comparison also appears in Fig. 5, in which an arbitrary 


“centrifugal effect” is plotted against speed in the dotted line. 


(4) Inflation —Fig. 6 shows how cornering power depends 
on inflation pressure. The data apply to a 7.50-17 heavy-duty 


tire. However, tor a vide variety of sizes and types of tire. 


the increase of cornering power is between 2.0 and 2.5 lb. 


} 


for each pound increase of inflation, in the 


pressure range 
between 25 and 25 lb. per sq. in. At higher pressures, how 
ver, the effect tapers off, as Fig. 6 indicates. Increase of 


nflation pressure is, of course, the standard way of getting 


better cornering action; also, a harder and joltier ride! 
Width. 
on which a tire is mounted likewise has an important bearing 
In Fig. 
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The flange-to-flange width of the rim 
on cornering power. 7, this effect is shown for the 


tire of Fig. 6. Here, again, cornering power improves as the 
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Fig. 7—-Showing, for the Tire of Fig. 6, That the Flange- 
to-Flange Width of the Rim Has an Important Bearing 
on Cornering Power 


rim width increases, but the improvement “tapers off” as 
the rim approaches the width of the tire itself. 

Of course, when the same tire is mounted on rims ot 
different widths, its own width is changed. The wider the 
rim, the wider the tire. If we express the rim width, not 
in inches, but as a percentage of the actual side-wall diameter 
of the tire mounted thereon, we get the dotted line of Fig. 7. 

The question immediately presents itself: Is not increasing 
the rim width a good way to get more cornering power, and 
what are the limitations and restrictions involved? For one 
thing, increase of rim width diminishes the cushioning ability 
of the tire, just as does an increase of inflation. This will 
be shown more fully in a later paragraph. Hence, the com- 
promise point may well be governed by considerations of tire 
durability. 

The scope of this paper will not permit a complete dis- 
cussion of the many pros and cons of rim width. Present 
practice with modern low-pressure tires offers rim widths 
from 62 to 72 per cent. Too narrow a rim causes more rapid 
tread wear; one too wide may lead to carcass and bead 
troubles. There is an optimum point here, which is none 
too well defined because it depends on the type and pro- 
portions of the tire, the operating pressure, and very greatly 
on the conditions of service. 

(6) Tire Size—In addition to the preceding factors, all 
of which are external to the tire structure itself, several struc- 
tural features themselves affect this important property. For 
instance, what about the size of the tire; does a large tire 
have as much cornering power in proportion as a small one? 
Consider a 5.25-17 4-ply and a 7.50-17 6-ply heavy-duty tire, 
both of standard construction and design. These two tires 
have Tire and Rim Association load ratings of 885 lb. at 
32 Ib. per sq. in. inflation pressure, and 1645 lb. at 36 lb. per 
sq. in. inflation pressure, respectively. At these loads and 
inflation pressures, and on their respective recommended rims, 
the cornering powers of these two tires are 102 and 138 re- 
spectively. The cornering coefficients, as previously defined, 
are therefore 0.115 for the smaller tire and 0.085 for the 
larger. Obviously, the smaller tire is far more adequate for 


the cornering work it has to do. Here is one very important 
reason why steering and handling large cars at high speed 
is more of a problem than for small cars. 

Also for large, high-speed cars, particularly if one axle load 
is 20 to 30 per cent greater than the other, the advantage ot 
dual-tire equipment on the heavy end is inescapably obvious. 
While there are many pros and cons with respect to this 
proposition for passenger cars, there is no question that large 
single tires on the lighter end and smaller dual tires on the 
heavier end constitute the optimum arrangement for steering 
and maneuvering a heavy car at high speed. 

In this connection, it is well to remember that a large tre 
is not merely a magnification of a small one. In the com- 
parison above, even the most elementary attempt to “similar- 
ize” the two sizes would indicate a 23-in. instead of a 17-in. 
rim diameter for the 7.50 tire. Such an increase of rim 
diameter would give a somewhat higher cornering coefficient. 
Sut in these days, when we go that high into the air for 
our transportation, we simply take an airplane! 

(7) Cord Angle—One of the more important and versatile 
structural features of a tire is the cord angle. A moderate 
change in cord angle can profoundly affect many of the per- 
formance characteristics of the tire. This is strikingly true 
of cushioning and cornering. Thus, we find that a ro-deg. 
increase in cord angle—that is, laying the cord more nearly 
cross-wise of the tire—gives a very intriguing improvement 
in cushioning. But, unfortunately, the price which has to 
be paid in cornering and in durability is impossibly high. 
An excellent illustration of the “tire tripod”! 





Other Tire Properties Involved in Steering 


So far, this discussion of the relation of tires to steering 
control has concerned itself only with forces which directly 
affect the path of advance of the vehicle. It may now be 
in order to consider briefly the reaction within the vehicle 
itself. It is of interest to examine the force or effort required 
to change the angular relationship between tire and road or 
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Fig. 8—Values of Precession Torque as Affected by 
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path of advance. This effort may be considered under two 
headings, as follows: 

(1) Precession Torque—tn the analysis of the forces be- 
tween tire and road, they were resolved into components 
corresponding to the three primary directions. Our method 
of measurement determines the magnitude of the net or re- 
sultant lateral force, with which the tire, in cornering, pushes 
against the road, or against its rim, but we are of course not 
able to determine just what force each element of the tread 
is developing at each instant of its excursion through the 
zone of contact. We may, however, measure the total twist- 
ing effort, as well as the net lateral thrust, of this system of 
elementary forces. This twisting effect has been called 
“precession torque”. It may also be appropriately called 
“self-aligning torque”. 

In Figs. 8 and 9 are shown values of precession torque as 
affected by slip angle, radial load, and camber. The relation- 
ships are more complicated than in the case of cornering 
force, and we have not attempted to work out any sort of 
“coeficient of precession torque”. 

This torque represents the real, intrinsic effort of the ad 
vancing tire to align itself parallel to the path in which it 
is compelled to travel. It is the measure of the tire’s pret 
erence for plain, simple rolling instead of rolling combined 
with “squirming”. Precession torque is of course felt at the 
steering wheel, when one pulls or holds the car into a fast 
turn. It is a torque of considerable magnitude, as the scale 
of Figs. 8 and g, which is in pound-inches, indicates. This 
torque, with modern tires at their recommended operating 
pressures, is sufficient to provide righting action to the steer 
ing system even with a large amount of negative caster, 
especially on hard roads. 

Obviously, this property of the tire is sensed by the driver 
only in terms of steering wheel effort, which also depends 
very largely on king-pin slant, offset, caster, effective gear 
ratio, and the various frictions involved in the steering system. 

As to relative magnitude, perhaps the most important point 
about precession torque is the fact that it increases rapidly 
as the radial load on the tire is increased. This fact is of 
interest in connection with the steering geometry of cars 
which carry an increased percentage of the total weight on 
the steering end. 
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and Camber 


It is also to be noted that camber increases precession 
torque. This fact is undoubtedly related to the well-recog- 
nized stability inherent in cars with independent front spring 
ing. When such a car enters a turn, the front wheels lean 
outward and the selt-righting effect is thereby increased. This 
is a desirable condition if not permitted to become excessive. 

(2) Static Torque—tIn the same general category as pre 
cession torque is another tire property which we may call 
static or non-rolling torque. It is the maximum twisting 
effort necessary to twist the tire, standing under load on a 
level surface, around a vertical axis. This action involves 
sliding friction, and therefore depends on the texture and 
condition of the road surface. Fig. 10 shows how this torque 
depends on the radial load and on the inflation pressure. 

If the vertical axis of torque passes through the true center 
ot the contact area, the tire does not rotate on its own axis 


when its plane is twisted. If the axis of torque is offset, 


however, then the twisting action is accompanied by a small 
amount of rotation of the tire. The effect of offset, as well 
as of camber, is shown in Fig. 11. Positive and negative, 
as used in Fig. 11, refer to the direction of offset relative to 
the camber tilt of the top of the tire. This property of the 
tire is of interest in parking or maneuvering the car at very 
slow speed. The values given in the diagrams show the 
intrinsic property of the tire alone, and do not indicate how 
this effort needed to twist it is modified by particular layouts 
or arrangements of front end or by efficiency and ratio of 


steering gear. 


Mechanism of Cornering Power 


With this wealth of experimental fact at hand we may 
venture to speculate about the mechanism of cornering power. 
First, consider a tre rolling along a level roadway under 
constant radial load, and coerced into traveling with a con- 
stant slip angle. Referring to Fig. 12, the contact area of 
tire against road is represented. In this area the line AC 
is parallel to the plane of rotation of the tire. The line AX 
is parallel to the path of advance of the tire. The angle be 
tween these two lines is, of course, the slip angle. 

Let us consider the history of an element of tread as it 
enters, passes through, and makes its exit from the contact 
area. Entering at A, the tread element is immediately 
grasped by two divergent forces: One is the friction of the 
road which tends to freeze this element to the same spot 
until it is released at the moment of exit from the contact 
area. The effect of this force would be to make the tread 
element follow the path AX. The second force is the lateral 
rigidity of the tire which tries to make the tread element 
follow its natural path AC. As long as the friction force 
prevails, the tire is distorted by an amount represented by CX 
and feels a thrust from the road in that direction. This 
thrust, totalized for all the tread elements occupying the con- 
tact area at any instant, constitutes i 


the cornering force of 
the tire. 


From this analysis we may draw four conclusions: 
(1) The upper limit of cornering force is determined by 

the available friction which, in turn, depends on the co 

efficient of friction, the unit pressure, and the radial load. 

(2) The magnitude of the cornering force depends on the 
lateral rigidity of the tire structure under the conditions of 
radial deflection which obtain. 

(3) The cornering force depends on the amount of dis- 
tortion of the tire. This distortion is represented by CX, 
which is approximately proportional to the slip angle and to 
the effective length of the contact area. It is obvious that 
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Fig. 10—Showing How Static Torque Depends on the 
Radial Load and on the Inflation Pressure 


the totalized cornering force is roughly proportional to the 
square of this length. 

(4) This analysis indicates that cornering power should 
depend very little, it any, on speed. Fig. 5, previously re- 
ferred to, is confirmation of this point. 

Item 1 is easy to accept if we will just recall our steering 
experiences on wet, slippery roads. As to item 2, experi- 
mental determinations of lateral rigidity of a wide variety 
of tires, under various conditions of load, inflation, rim width, 
and the like, show a close parallelism with cornering-power 
data. 

In item 3, the term length of contact area merits close at- 
tention. Herein lies the important difference between a pneu- 
matic tire and a hard rigid wheel. If a tire is to have cor- 
nering power, it must be capable of considerable radial de- 
flection in order that there may be an adequate length of 
contact area against the road. This means that our tire 
must be radially flexible. At the same time, the tire structure 
must be as rigid as possible against lateral distortion. It is 
these two contradictory requirements, which must be met in 
the same continuous structure, that make the tire designer’s 
problem so extraordinarily difficult. 

By contrast, a hard-rimmed wheel—as in the imaginary 
case discussed previously—is very rigid and practically in- 
flexible in a radial direction. Hence, when it presses against 
a hard road, the area of contact will have negligible dimen- 
sion in the fore-and-aft direction. Thus, even though the 
hard rim is very rigid laterally, and no matter how large the 
slip angle may be, it is impossible for a hard-rimmed wheel 
to develop a large cornering power or cornering coefficient. 


Cushioning Power 


So tar in this discussion we have confined our attention 
to the group of lateral forces. Space forbids an equally ex- 
tended analysis of the other two groups. There is point, 
however, in giving brief consideration to one aspect of the 
vertical force, or radial load on the tire. The radial load car- 
ried by a tire is always a matter of paramount interest be- 
cause of its direct relation to durability. We are also con- 
cerned with the perturbations of radial load because cushion- 
ing ability relates directly to these perturbations. 


The term cushioning ability or power has-been heretofore 
used with no attempt to explain or define it more precisely. 
Cushioning action of a tire depends on its ability, in rolling 
over an obstacle or road irregularity, to absorb or envelop 
it with the least possible delivery of additional force to the 
rim and wheel. It is the kind of thing which cannot be 
evaluated completely, but for which an arbitrary index can 
be set up. We may set up such an index by selecting some 
obstacle, such as a cleat, and rolling the tire over it very slowly 
under constant load. The maximum rise of the axle is 
measured. It may be assumed that the impact or jolt de- 
livered to the car when the tire rolls at speed over a similar 
obstacle on the road is more or less in proportion to this 
slow-motion constant-load value of axle-rise. Axle-rise may 
be measured under all desired conditions of load, inflation, 
rim, cord angle, and the like, and becomes an inverse index 
of cushioning power. It is important to keep in mind that 
it is merely a trend-index on an arbitrary scale, and not a 
measure or coefficient. 

One diagram, Fig. 13, will suffice to show how this index 
may be used in examining the relative effect of various fac- 
tors on cornering and on cushioning. Thus, increasing rim 
width from 5.0 to 6.0 in. increases the cornering power as 
much as a 5-lb. per sq. in. increase of pressure. The same 
increase of rim width, however, increases the axle-rise index 
as much as only a 3b. per sq. in. increase of pressure. In 
other words, if rim width is increased to gain cornering 
power, the price paid in loss of cushioning is not quite as 
great as if inflation pressure is increased. 


Tread Wear 


Since tread wear continues to be the most important aspect 
of tire performance, all factors which have a possible bearing 
on the rate of tread wear merit the closest scrutiny. The year 
1934 has witnessed faster pick-up, still higher driving speeds, 
snappier brakes and braking; also a general increase in the 
weight of vehicles. Weight distribution has been greatly 
changed, and tire pressures, particularly on front wheels, have 
been substantially reduced. Means of controlling the front 
wheels have been developed which make it feasible to handle 
cars with these low front tire pressures without troublesome 
results as far as the driver is concerned. 
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Fig. 12—Illustration of a 
Tire Rolling along a Level 
Roadway under Constant 
Radial Load and Coerced 
into Traveling with a Con- 
stant Slip Angle 





For reasons of safety, road builders are making road sur- 
faces more non-skid and hence very much more abrasive. 
This is true of renovated roads as well as of all types of 
new construction. 

Finally, over much of the country we have had a long, 
hot, dry summer, which has contributed its share towards 
the unusually rapid tire wear which has been generally ex- 
perienced. 

It is of the greatest importance that we segregate, as far 
as possible, these various factors, and fairly and open-mindedly 
evaluate their respective places in the tread-wear picture. 

During the last year, the Goodyear Tire & Rubber Co. 
has conducted a large number of tread-wear tests. These tests 
have involved numerous makes and sizes of cars, all new 
1934 models, and all maintained at the highest possible level 
of condition, not only as to engine and transmission features, 
but particularly as to brake equalization and front-end align- 
ment. These tests, set up primarily in connection with tire- 
development problems, have been so organized that a con- 
siderable fund of information of more general interest has 
become available. In the comparisons to follow, all factors 
other than those being compared have been properly and 
scientifically eliminated. All comparisons, which are direct 
and not “second hand”, are given in terms of ratings. These 
refer to the relative mileage of the tires up to the “just- 
smooth” stage. 

(1) Front versus Rear-Tire Wear—The following tabula- 
tion shows the relative mileage of front and rear tires as 
affected by independent springing and also by extra braking. 
Each comparison is the average of a number of separate tests, 
involving different cars of the types indicated. The front 
and rear tire pressures are in accordance with the respective 
manufacturer's recommendations. 


Type of Periodic Brake Relative Mileage 
Front Suspension Application Rear Front 
Conventional No 100 135 
Independent No 100 117 
Independent Yes 100 96 


Of course, these ratings depend on tire pressures, weight 
distribution, and distribution of braking, but they also depend 
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to an important extent on the particular geometry and struc- 
tural flexibility of the front suspension and of the steering 
system. They also depend on the type of road, both as to 
surface characteristics and the prevalence of curves and grades. 

(2) Front-Tire 
preceding tabulation, is the average of both left and right 
tires. 


Wear.—Front-tire wear, as shown in the 


There seems to be a consistent difference between the 
left and right front-wheel position. This difference appar- 
ently is related to the type of front springing, as shown in 
the following tabulation: 


Right versus Left Front-Tire Wear 
Type of 
Front Suspension 


-Relative Mileage — 
Left Front Right Front 
Conventional 100 94 


Independent 100 82 


These figures represent the averages of several individual 
comparisons in each case. The reason for this difference has 
not been definitely determined. Whether it is road crown, 
the tendency for more loose, abrasive material to be on the 
right side of the road, the habits of drivers in taking left 
turns faster than right, or some other factor or combination 
of factors, is not known. We have shown, however, that it 
is not due to a difference of load. With an independently 
sprung car loaded exactly the same on right and left front 
wheels—the driver, of course, included—the right front mile- 
age was 86 per cent of the left. Another test with this same 
car showed that front tires inflated to 22 lb. per sq. in. give 
only 70 per cent of the tread mileage of tires carrying 28-lb. 
per sq. in. inflation. 

(3) Tread Wear of Various Cars.—lt is a tradition in the 
tire industry that rate of tread wear varies considerably for 
different makes and types of cars. As for the cars of 1934, 
with their numerous departures from chassis designs pre- 
viously more or less standard, these traditional differences 
of tire wear seem to be accentuated. 

The following tabulation contains a limited amount of 
testimony in this connection. Again it may be emphasized 
that these comparisons contain no factors affecting rate of 
wear, other than the cars themselves and those specified in 
the column headed “Remarks”. 


Tire Extra Rela 
Type of Posi- Brak-_ tive 
Car Front End tion ing Mileage Remarks 
A Conventional Front Yes 100 Load penalizes 
B Independent’ Front Yes 75 Car B slightly 
C Independent Rear Yes roo All test condit’ns 
D_ Independent Rear Yes 146 — identical 
E Conventional Rear No 100 Car F penalized 
F Independent Rear Yes 115 by extra braking 
G Conventional Rear No 100 ~— Relative load fa- 
H Independent Rear No 67 vors Car H 
I Conventional Rear Yes 100 All test condit’ns 
J] Independent Rear Yes 100 identical 
I Conventional Front Yes 100 _ All test condit’ns 
] Independent Front Yes 61 identical 


Fleet Operation 
As a further contribution to the tread-wear pictute, we 
may cite the results of a recent cross-country trip of part of 
the Goodyear Test Car Fleet. Nine cars made this trip to- 
gether. Five of them had independent suspension, four had 


conventional axles. All nine were new cars, four-door sedan 


ns 


ns 
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models, with 1000 to 1200 miles of break-in running before 
starting the trip, and all were in the best possible condition 
of brake adjustment and front-end alignment. 

Each car was equipped with regular production tires of 
original equipment specification. Pressures were set at the 
recommended values at the start of each day’s trip, and 
checked several times during each day’s run. Front and 
rear pressures were the same. Each car was driven by two 
drivers, alternating morning and afternoon. Also each car 
carried the standard three-passenger load. 

Throughout the trip the weather was bright and mod- 
erately warm. All driving was in the daytime, with a 4o0- 
mile daily average for the 2400-mile trip. The cars traveled 
close together, at a cruising speed of 60 to 65 m.p.h. The 
average speed for the trip was 42 m.p.h. The average speed 
for one of the cars (see following tabulation), used by the 
fleet commander, was about 6 m.p.h. faster than for the 
others. 

At the end of the trip, the tread-wear of each of the 36 
tires was carefully measured and analyzed. 

The results are given in the following tabulation, in the 
form of ratings. As before, these ratings give the relative 
mileage to the smooth stage, based on the assumption that 
the same relative rates of wear would continue. 

The column headed LF/RF gives the ratio of left front to 
right front mileage for each car; the next gives the same 
for the respective rear tires. Then appears the average of 
the rears compared to the average of the fronts. These 
columns will repay detailed examination, which will not be 
attempted here. 

Under “Relative Ratings of Cars”, the first column, F, 
refers to the front tires. Car O had the slowest wearing front 
tires, so it was rated 100. The others fall below this in 
relative mileage rating, down to the case of Car M, with a 
rating of 42. Similarly for the column R referring to rear 
tires. Car L showed slowest rear tire wear, and was rated 
100. Again Car M was lowest, with 63. 

Finally, the last column gives the average rating, com- 
bining the front and rear ratings. Now Car R makes the 
best showing. It is therefore rated 100, with Car M at the 
foot of the class with a 55. 
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Fig. 13—Showing How the Trend-Index May Be Used 
in Examining the Relative Effect of Various Factors on 
Cornering and on Cushioning 


Relative Ratings 
Type of LF LR Aver.R of Cars 














Car Suspension RF RR Aver.F F R Average 
K Independent 100 100 100 62 86 77 
83 103 140 
L Independent 100 100 100 45 100 76 
73 96 88 
M Independent 100 100 10042 63 55 
64 88 128 
N Independent 100 100 100 53 74 67 
QI 112 135 
O Independent 100 100 100 73 75 77 
95 114 188 
P Conventional 100 100 100 80 83 85 
89 I2r 190 
O Conventional 100 100 100 100 80 94 
70 100 242 
R Conventional 100 100 100 94 97 100 
102. 32 160 
S* Conventional 100 100 100 - 
go 88 175 
Average Independent 100 100 100 55 80 68 
80 103 136 
Average Conventional 100 100 100 86 85 85 
88 105 194 
Average All 100 100 100 
84 104 164 
Conventional —__100 
Group Averages. ———_—__ = = 
Independent 80 
*Car S was used by fleet commander. Its average speed was approxi- 


mately 6 m.p.h. faster than the rest of the fleet 


Conclusions 


These results on tread-wear are not submitted as a basis 
for sweeping or general conclusions, or as proof that some 
particular feature of chassis design is necessarily unfavorable 
to satisfactory tire service. No claim is made that these rat- 
ings would be paralleled in general field experience. The 
purpose in presenting them is merely to emphasize the wide 
range of conditions under which satisfactory tire-performance 
is demanded. 

However, we cannot ignore these indications that chassis 
modifications and developments have an important bearing 
on tire performance, just as a definite balance or compromise 
of tire properties is necessary for the satisfactory operation of 
the automobile. Let us fully and clearly recognize our joint 
responsibility in analyzing and evaluating all factors and 
aspects of this problem. 

It is hoped that this paper may contribute, if only in a 
slight degree, to a better comprehension of some of these 
factors. 


February, 1935 








Current Problems in Airline Engines 


By R. F. Gagg 


Assistant Chief Engineer, 


N outline of some current problems in aircraft 
engines with particular reference to the types 
used for main-line scheduled-transport operations 
is presented, it being limited so far as possible to 
a consideration of the conventional four-stroke 
gasoline-engine. 


Types of airline service are considered and, as 
regards engine sizes, it is remarked that airline 
service demands engines in a range of sizes from 
the maximum available to about 250 hp. as a 
minimum. 


Statistics of the present performance of airline 
engines are given, and it is stated that the horse- 
power output required to meet the contemplated 
schedule with the most adverse wind normally ex- 
pected on the route is a nearly correct measure 
of the true effective size of the airline engine; 
further, that its durability and performance 
should, in general, be judged on that basis. 


The importance of fuel consumption is stressed. 
As to preliminary tests of the hypothetical engine 
discussed, a dynamometer calibration of the sea- 
level performance-characteristics—which should 
be extended to cover altitude operation also if 


the necessary equipment is available—should be 
made. 


Data on cylinder cooling are presented. and 
lubrication and other problems—such as com- 
pression ratios, fuels, supercharging and mixture- 
strength control at altitude—are treated. 


HIS paper is intended to be only an outline of ‘some 

current problems in aircraft engines with particular 

reference to the types used for main-line scheduled- 
transport operations. It is further limited, so far as possible, 
to a consideration of the conventional four-stroke gasoline- 
engine, thus eliminating consideration of the possible develop- 
ment of some startling new type which may sweep away 
overnight all of the problems and troubles which now cost 
us so much work, worry and wealth. (We freely admit that 
the wish is father to the thought.) 





[This paper was presented at the Dec. 10, 
politan Section of the Society.] 
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Wright Aeronautical Corp. 


The experience of the last 10 years of airline operation has 
gradually developed several distinct types of aircraft designed 
for specific operating conditions. Originally, any available 
kind of flying machine was considered suitable by most 
the optimistic pioneers who established the forerunners 
our present dependable services, but now it is difficult to 
obtain satisfactory performance and achieve a minimum ot 
loss on airline operating-costs without specialized equipment. 


ot 


of 


Types of Airline Service and Engine Sizes 


Originally, the small engine completely filled the airline 
picture because it was the only kind available; moreover, the 
size was not ill-suited to the service required at that time. 
The recent development of long-haul limited-stop service has 
accentuated the trend toward larger engines until practically 
the only place where engines of less than 350-hp. rating now 
find application in airline operation is in branch-line and 
main-line local-service where frequent stops and relatively 
small loads virtually require the use of small airplanes. These 
engines, in general, do not require supercharging for high 
altitudes, because the short distance between stops makes low 
altitude cruising both faster and more economical. It seems 
probable that a large increase in this class of service will 
shortly occur, and thus provide a fresh impetus to the im- 
provement of engines of about 300-hp. rating. 

For the limited-stop main-line services the present trends 
will probably continue, with an increase in the actual practice 
of cruising at altitudes above 12,000 ft. It seems strange that 
some airline operators should pay all the penalties—and they 
are many—of choosing engines suitable for 15,000-ft. cruising, 
and then utilize none of their advantages by normally oper- 
ating at relatively low altitudes. As this folly disappears, 
there will become evident a need for improved take-off and 
climbing ability without sacrifice of high-altitude performance 
characteristics. Probably there will be a continued demand 
for some engines of 400 to 600-hp. rating for use in long-haul 
main-line service where the volume of traffic does not war 
rant the use of large airplanes, though present trends in the 
growth of through-traffic appear to indicate that the largest 
available engines will continue to dominate this field. 

The same considerations which favor the use of large 
engines for long-distance overland-travel become imperative 
in the consideration of transoceanic routes. The growing 
demand for this service cannot be answered in a thoroughly 
satisfactory manner until there is available a suitable engine 
of at least 1000-hp. rating. However, the problem is not as 
simple as we might wish for, and an answer is not imme- 
diately at hand. 

This hasty glance indicates that airline service demands 
engines in a range of sizes from the maximum available to 
about 250 hp. as a minimum, which immediately raises the 
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Table 1—Present Performance of Airline Engines 


Maximum power available for take-off, hp. per 


I Na snot i oh sas 0 oar 0 ic psn puto deep cat ae are 0.38 — 0.42 
Power in protracted climb near sea level, hp. 

INNES 5 559-0. 0. srs. eee a ears 0.36 — 0.40 
Maximum power at the critical altitude, hp. 

I IN 6:05. <. A aracniene a's Sade e thsi me Oew a Geese 0.38 — 0.42 
CE CD, oo vcncnecevasetenstnends 6000 — 8000 
Power for continuous cruising, hp. per cu. in. 0.25 — 0.30 
Piston speed for continuous cruising, ft. per 

DR sa Sinn nagavenae cha sa awe Reese sane 1750 — 2000 
Se ee | ree 12.000 — 14,000 
Fuel consumption for continuous cruising, Ib. 

Ne ee ne eaten ae ee 0.48 — 0.54 
Specific weight at cruising output, lb. per hp. 2.0 —2.5 


Service between shop overhauls, hr. ........ 300 — 400 


question of how many different sizes are required. It is sug 
gested that the following series would provide ample choice 
in horsepower ratings without undue complication; that is, 


xc 


250, 320, 400, 500, 640, 800 and 1ooo. 
Present Performance of Airline Engines 


Betore proceeding further in an examination of where we 
are going, or rather, why we are not going faster, it seems 
in order to locate just where we are now as a sort of datum 
point or landmark. Current service-types of American air- 
transport engines in normal routine operation generally show 
performance characteristics approximately as indicated in 
Table 1, though somewhat better values may be obtained 
under the most favorable conditions. The values shown are 
believed to be fairly representative of current practice, and 
are presented with pride and penitence in the appropriate 
spots. 

The recent trend of changes in some of the performance 
characteristics of the larger engines is roughly outlined by 
the curves of Fig. 1. While the data are plotted against time 
as abscissas, the improvement in engine performance is, un- 
fortunately, no direct function of time. If that were true, 
we should merely wait very patiently for 16 months for the 
scheduled arrival of the solution of our most vexing problem. 
The curves give the impression that we are working in a 
region of diminishing returns where effort spent on conven- 
tional types of engines will be less gainful than in the past. 
This is an incomplete picture, for the margin of possible im- 
provement has by no means been exhausted, and in a favor- 
able economic situation it seems possible that further startling 
gains may actually be realized, though to venture precise 
predictions for any long period is certain folly. 


Basis for Selection of Engines 


Until very recently, the selection of an engine for an airline- 
transport installation has largely been based on consideration 


_of maximum power-output, reliability, useful life and pur- 


chase price. The last item, a matter of relatively small im- 
portance, need not be considered here. A reasonable demon- 
stration of dependability is a prerequisite of the licensing 
agency, and experience with similar products under actual 
operating conditions is justly a major influence in these mat- 
ters. However, the maximum possible performance is not 
an extremely important consideration so long as the demands 
of emergency service can be met in a satisfactory manner. 

If the contemplated operating schedule calls for a speed of 
200 m.p.h., it would appear to make but little difference 
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whether the maximum possible figure were 225 or 235 m.p.h. 
or whether the airplane ceiling with one inoperative engine 
is 3000 or 5000 ft. above the maximum ground elevation on 
the airline route. It is conceded that a large margin of 
reserve power is an important asset, but whether this margin 
should be 30 or 33 per cent is difficult to decide without being 
ible to predict accurately what emergencies may be encoun- 
tered, aside from failure of one engine during take-off and 
the like. 

The horsepower output required to meet the contemplated 
schedule with the most adverse wind normally expected on 
the route is a nearly correct measure of the true effective size 
of the airline engine, and its durability and performance 
should, in general, be judged on that basis. 


Importance of Fuel Consumption 


In the evaluation of an engine for some specific set of 
conditions, it has now become common practice to consider 
the weights of propeller, engine, cooling apparatus, installa- 
tion, fuel-and-oil load as the total propulsion weight. This 
concept becomes increasingly important as the flight range 
grows, and the figure of merit is, of course, the number of 
hours obtained per unit of weight, assuming that the value 
for cruising horsepower and the operating altitude have pre- 
viously been determined. The important effect of the specific 
fuel-consumption value is illustrated for a sample case in 
Fig. 2. It will be observed that a 15-per cent increase in 
the weight of the basic engine—represented by the width 
of the bottom line—is of less importance than a change in 
fuel consumption of 0.10 lb. per hp.-hr. for a flight of no 
more than 3 hr. For a flight of 10 hr. or more, the effect 
of the increase is almost insignificant. 

When interpreted in terms of net payload, or as a decrease 
in size and power for a given payload for long flights, it 
is apparent that the fuel consumption obtained while cruising 
is a governing consideration. Its importance is still further 
magnified when counting the effects of fuel reserve, total 
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Fig. 1—Recent Trend wf Changes in Performance Char- 
acteristics of the Larger Engines 
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structural weight, wing area, drag, and the like. A considera- 
tion of present results obtained trom most currently accepted 
types indicates that material improvement is in order. 


Preliminary Tests of a New Engine 


The tuel-consumption problem is so intimately connected 
with horsepower characteristics and cruising ratings that 
neither can be considered alone. Assume for the moment 
that we are presented with a new model of an engine of 
conventional type, and that it is necessary to select maximum- 
output and cruising-operation ratings for optimum results on 
Take it 
for granted that it is a well-balanced design, and is stressed 
for operation at speeds and loads a little in advance of cur 
rent practice. 


an airline faced with keen economic competition. 


For present purposes, we may dispense with the painful 
preliminaries of determining the excess of weight above the 
estimated value, rush photography for the advertising man, 
and the like, and proceed to a dynamometer calibration of 
the sea-level performance-characteristics which should be ex 
tended to cover altitude operation also if the necessary equip- 
ment is available. Having thus completed the preliminary 
testing of our modern, though hypothetical engine, without 
having suffered any. hypothetical major casualties, we are 
now ready to consider the real difficulties almost sure to be 
encountered, together with possible solutions for these trou 
bles. After they are disposed of as best we may, we shall 
need to conduct adequate endurance-tests and some flight 
tests before establishing the rating for airline service. 


Cylinder Cooling 


There is no great difficulty in direct air-cooling at a specific 
power-output representative of current cruising values of not 
more than 0.30 to 0.35 hp. per cu. in., provided that complete 
baffles are used and the cowling is constructed in accordance 


with the best current practice. However, trouble probably 
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Fig. 2—The Important Effect ofethe Specific-Fuel-Con- 
sumption Value as Illustrated for a Sample Case 
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power-outpul. Experimental work is now 1n progress to 
determine definitely the boundaries of satisfactory operating 
conditions with the object of tentatively establishing standard- 
ized conditions under which satisfactory operation should be 
obtainable with good engine design and good cowling. This 
involves measurement of the quantity of air flowing over the 
cylinders—a relatively simple procedure in the laboratory 
the development of means for empirically duplicating this 
determination in flight for the design of baffle being used, 
and modification of the baffles to obtain an optimum result 
with a minimum quantity ol cooling alr. 

lhe measurement of airflow through the baffles in flight 
is difhcult because of the turbulence and whirling of the 
airstream behind the propeller. Several ingenious means 
tor the experimental determination of these effects have been 
devised, and it is now believed that reasonably satisfactory 
results can be obtained from differential 
ments made at the throat of the baffle. 


Some interesting data on the temperature levels over the 


pressure measure 


cylinder structure have been obtained as a sort of by-product, 
and a sample set of readings is shown in Fig. 3. In this 


case, the combustion-chamber 


tempe ratures§ are measured 


, in. from the inner surfaces of the 


metal. The power out- 
put was not particularly high at the time the readings were 
obtained, the cooling-air flow being restricted to reach the 
levels shown. Though tests at low air-temperatures have 
not yet been completed, the data thus far available indicate 
that, if all other conditions are held constant, the cylinder 
temperature varies almost directly with the cooling-air tem 
perature in the range below 130 deg. fahr.—for non-detonat 
ing operation—and that the horsepower output does not vary 


appreciably. This is illustrated in Fig. 4. This agrees with 
the hypothesis, which states that the only deviation from a 
linear relation is due to the effects of a change in radiation 
due to the higher temperature-level. It is hoped that we 
shall soon be able to establish standards for air-cooling con 
ditions which will give definite, satisfactory results in place 


of the present uncertainties. 


Lubrication 


The second serious difficulty encountered in the testing of 
our hypothetical engine is that of lubrication. The rated 
speed results in an average piston velocity of about 2400 ft. 
per min., and this gives a rather high unit-loading on the 
bearings. In spite of the fact that the best advertised oil is 
being used in the engine, the bearings persist in showing 
bright spots and cracks in the material of the liners. This 
is most annoying, and a conference of experts decides that 
both the oil grooves—or lack of them—and the bearing mate- 
rial are at fault. Someone computes the PV factors and 
shows that they are all wrong when judged by the published 
standards. The lubricant people solemnly aver that the oil 
meets specification requirements in all respects, and moreover, 
is the “finest lubricant” ever produced by the refinery. The 
criteria for judging the virtues of the “finest lubricant” are 
extremely vague. 


re 


The whole situation is most disturbing, 
for nobody appears to have any very definite notion of how 
to analyze the difficulty. 

In sheer desperation, a “freak” kind of oil is used as a last 
resort, and all are elated to discern a distinct alleviation of 
the trouble. Examination of the oil-specification test-data dis- 
closes nothing unusual except, perhaps, a failure to pass the 
emulsification test, a matter of scant import. Presently, under 
vows of secrecy, it is learned that the oil has been “com 
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Fig. 3—A Sample Set of Readings of the Temperature 
Levels over a Cylinder 


pounded” with some mysterious ingredient. Tests in an un 
prejudiced machine show that the “compounding” has added 
to the base oil a surprising ability to carry-on under difficult 
conditions, as in Fig. 5, which shows that, for given condi 
tions of unit loading, P, and rubbing velocity, N, the co 
efhcient of friction, w, is a function of the viscosity, Z, as long 
as a fluid film separates the bearing and journal. 


(P/N) v {Z 


The fact that these functions differ in marked degree tor 
the original and “compounded” oils indicates a need for in 
tensive investigation of this phenomenon. During the last 
two years we have found at least one oil which has the highly 
desirable “oiliness” qualities and, at the same time, exhibits 
excellent durability and resistance to oxidation. It is most 
important that other oils of this type be made generally 
available. 

Returning to a further consideration of the data of Fig. 5, 
it will be seen that, if a bearing temperature of about 200 deg. 
fahr. is assumed as a maximum, the minimum value for Z 
is determined for any specific oil. For similar oils, the limit- 
ing value of y may be quite accurately determined. From 
experience with numerous bearing applications, the limiting 
ratio P/N may be determined experimentally, and the whole 
formula may then be set up as an empirical relation for a 
limiting temperature and type of oil; that is, 


(N/P) = ({Z/u) = K 


From this empirical, but reasonable relation, assuming 
proper structural rigidity, adequate oil-flow and entrance con- 
ditions, we should be able to tell in advance whether a stated 
bearing can possibly survive and, by the same token, whether 
the lubricating value of an oil is satisfactory. 

The fact that a high load-ability can be obtained without 
sacrificing all other desirable characteristics is illustrated in 
Fig. 6, where the temperature-viscosity relations for several 
oils are shown. It has been demonstrated that satisfactory 
starting can rarely be obtained if the temperature is such as 
to give a viscosity greater than 50,000 sec. In Fig. 6 it will 
be seen that the sample 4 having the prime load-ability also 
has a fair viscosity-slope, though it is by no means as good 
as oil B, the best seen up to this time. However, the per- 
formance of sample B was inferior in most respects, and it is 
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shown only because of its extraordinary low-temperature 
qualities. 

The immediate problem is in the combination ot a com 
pounding agent for improved load-ability in the region ot 
the film-boundary lubrication, plus an agent for improving 
(reducing) the viscosity ratio or temperature slope, plus the 
best available base-oil, which in this country is probably rep- 
resented by a solvent-treated Pennsylvania-stock, the resulting 
potage to have a maximum of oxidation stability in a high 
output aircraft-engine. 

It is suggested that progress in the study of load-ability in 
film-boundary conditions would be accelerated if the various 
methods of testing this quality could be divorced from bias 
due to peculiarities in the fluid-mechanism of the means pro- 
vided for supplying the oil to the bearing surfaces. Use of 
the Kingsbury or Michell slipper-bearing construction or ap- 
plication of the principles involved to a cylindrical journal 
and a partial-bearing ring probably would eliminate many 
of the present discrepancies in test results and greatly facili 
tate the progress of a proper understanding of the problem. 
This matter should be handled by cooperative action from 
which predetermined bias has been rigidly excluded. 

It will be loudly proclaimed by some that the methods dis- 
cussed for improving lubricants are impractical because they 
involve the use of materials which may cause corrosion of 
the bearing surfaces. Experience has demonstrated that with 
use of proper materials no serious corrosion need be ex- 
pected and, moreover, an etched bearing is in most cases 
to be preferred to a melted bearing. 

The problem of piston-ring gumming and oil sludging in 
service becomes increasingly difficult as the power output and 
temperature level are increased. However, it has been amply 
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Fig. 4— Curves for a Typical Run Which Show the Rela- 
tion of the Entering Cooling-Air and Cylinder Temper- 
atures 


Curve A—exhaust port (4 thermocouples), curve B—com- 

bustion chamber (6 thermocouples), and curve C—top of 

barrel (5 thermocouples). The conditions held constant 

were the carburetor-air temperature, fuel-air ratio, mani- 

fold pressure, spark advance, crankshaft speed, cooling- 
air velocity, and brake horsepower 
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Table 2—Comparison of Performance Obtained with Two Types of Spark Plugs 
Cylinder-Head Absolute 
Fuel Temperature, Manifold Cooling-Air 
Consumption, Deg. Fahr. Brake Pressure. Temperature, 
Lb. per B.Hp-Hr. Maximum Average Horsepower In. Hg. Deg. Fahr. 
| I I 
Conventional 
Spark Plug 0.62 190 160 
New Finned (OU Idd io 
Spark Plug 0.56 140 100 
Conventional : 
Spark Plug 0.48 100 380 
New Finned bo) 26.0 fo 
Spark Plug 0.46 340) 3: 


demonstrated that satistactory performance in this respect can 
be obtained without material sacrifice of other desirable char 
acteristics. When this optimum condition is obtained, a very 
real benefit is realized in reduced wear and increased service 
between overhauls. One operator is obtaining 700 hr. of 
service between major overhauls without any intermediate 
“top” overhaul, and the results appear to be entirely accept 
able. 


Spark Plugs 


When using currently accepted types of spark plugs in 
engines of high output, it is commonly expected that they 
will be operating in a range either closely approaching or 
actually in preignition and/or detonation. If this is not 
initially true, then the output probably will soon be increased 
until this limit is reached. Under these conditions, the elec- 
trode materials oxidize or burn away at a rapid rate and, be 
cause of their high operating temperature, the electrodes are 
frequently subject to corrosion when using highly leaded 
fuels. Moreover, it often happens that the lead compounds 
deposited on the spark-plug insulation reach their fusion tem 
perature and, under these conditions, the electrical resistance 
across the spark-plug electrodes falls to a relatively low value. 
This apparently results in faulty ignition of the fuel-air charge 
and a material loss of power. The high operating tem 
peratures attained by the electrodes, even at a low output, 
frequently result in intermittent continuation of ignition after 
the magnetos are grounded when stopping an engine, a most 
annoying and sometimes dangerous condition. 

In an attempt to remove this present difficulty and shift 


the limitation on output to some other unit, at least tem 
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Fig. 5—Curves Showing Variation of Coefficient of Fric- 
tion with Change in Ratio of Working Viscosity Z Mul- 
tiplied by Rubbing Velocity N, to Unit Loading P 
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porarily, the variables of spark-plug design have been re 
assembled in a new way with high thermal conductivity as 
the governing consideration. A comparison of this type and 
that of a more conventional spark plug is shown in Fig. 7. 

Insufficient service experience with this type of spark plugs 
prevents stating that it is thoroughly satisfactory, but no 
serious difficulties have yet been encountered and it has been 
determined that it has accomplished a definite improvement 
in regard to lead fouling and electrode burning. In addition, 
the temperature at the terminal has been reduced, which con- 
siderably eases the burden of trouble with ignition cable. 
‘Table 2 shows characteristic results obtained with conventional 
spark plugs and with the new type of finned plugs used in 
the same type of engine. It should be noted that both spark 
plugs have the same length of mica exposure and similar 
clectrode shapes. 


Selection of Compression Ratio 


lt the engine under development is to be used for long 
flights, the choice of the compression ratio is worthy of much 


study because of its effect on fuel consumption. 


Assuming 
that 


a cruising power-output and speed can tentatively be 
established on the basis of previous experience and engine- 
calibration data, that the supercharger characteristics are fixed 
by airplane and route requirements, that the combustion-air 
intake-temperature limits are known, and that the charac 
teristics of the fuel supply to be used have separately been 
determined, it is suggested that the compression-ratio selection 
should be that which will result in minimum fuel-consump 
tion without detonation in normal-cruising operation. When 
this practice is followed, unusual provisions are required to 
cope with the imperative demands of higher power during 
take-off, climbing and for emergency use. 

For airline engines, it is sensible to use as much fuel as 
may comfortably be digested by the engine for the alleviation 
of cooling difficulties during operation at more than normal 
cruising power. The matter of fuel economy during these 
relatively short intervals is of small importance. Even in 
the case where an abnormally high power-output is required 
for a protracted period, as when one of four engines fails 
completely, an increase in specific fuel consumption of about 
33 per cent may be had for the same total hourly fuel con 
sumption with a penalty of about 7 per cent in cruising 
velocity. In actual practice, this case probably represents a 
limiting condition, and it is therefore apparent that as much 
fuel as is useful may logically be employed for cooling at 
or near maximum power-output. As an alternative or sup- 
plementary method of dealing with this problem, a special 
grade of fuel or a temporary addition of an anti-detonating 


dope such as water or tetraethyl lead may be used. So many 
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variables are present in the general problem that a compro- 
mise solution is nearly always selected. 


Fuels 


The selection of a compression ratio is inseparably linked 
to the type of fuel to be used, and the fuel problem is peren- 
nially present. The objective is to secure a practicable fuel 
which will permit a larger utilization of the capacity of the 
engine as a mechanism without reference to thermal limita- 
tions. The American petroleum industry has recognized its 
opportunities and is due much credit for advances made in 
the last few years. It is hoped that current fuel problems 
may be solved in as creditable a manner. 

Painstaking investigation has shown that only certain types 
ot fuels are well suited to large high-duty aircraft-engines, 
and these fuels are ordinarily segregated for this use. This 
practice, together with the use of liberal quantities of tetra- 
ethyl lead, has permitted a major advance in engine ratings. 
However, experience urgently indicates the desirability of a 
reduction in the maximum quantity of lead being used to 
secure a reasonable freedom from certain operating difficulties 
with valves and other engine components. Field tests under 
actual operating conditions also show that, with present fuels, 
a reduction in lead content with a corresponding penalty in 
the resulting octane number also necessitates a reduction in 
the maximum safe power for cruising with present engines. 

Fig. 8 shows a piston head which has been melted locally 
near the lower recess due to localized overheating as a result 
of detonation of the last portion of the charge to burn. This 
condition is most frequently encountered when engines are 
operated with fuels of low octane-number, and if the period 
of detonation is protracted, the melting of the piston will re- 
sult in a complete failure. The valve shows a small gutter 
across the seating face, and is a typical case of a most per- 
sistent class of difficulties, the causes of which are not at 
once apparent. It is fairly clear that the effect of any warping 
or other detrimental influence is aggravated by the presence 
of tetraethyl lead in the fuel. The problem is being attacked 
vigorously by both mechanical and chemical means. 

If advances in engines—which otherwise seem feasible— 
are to be realized in the near future, it appears to be a matter 
of necessity that the detonation qualities of the fuel be im- 
proved without increase in the lead content or any equivalent 
penalty. The petroleum technologists have discovered, for- 
tunately for engine constructors, that such improvements are 
at least physically feasible, and it is hoped that economic ob- 
stacles can once more be ignored or surmounted in the inter- 
ests of transportation progress. When used in present engines, 
this improved fuel should change the present thermal limi- 
tations into problems of mechanical strength and durability, 
for a time at least. It undoubtedly will continue to utilize 
at least a moderate dose of tetraethyl lead to realize its very 
beneficial effects on combustion stability. 


Endurance Proof-Testing to Establish Rating 


The accelerated endurance-test procedure followed in this 
country is somewhat more strenuous than that employed else- 
where and, in general, this results in a somewhat lower per- 
tormance-rating than would otherwise be obtained. However, 
it has a definite advantage for the operator in providing a 
more dependable product, and it is believed that adoption 
of rigid standards for performance testing has amply been 
justified. 


When it has been demonstrated that an engine will en- 
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Fig. 6—Temperature-Viscosity Relations for Several Oils 


counter no serious difficulties in the course of 50 hr. at its 
rated speed and power plus roo hr. of additional testing 
under other operating conditions, it will generally give a 
good account of itself when normally running for cruising 
at about 70 per cent of its rated power and go per cent of its 
rated speed, provided that overhauls are at least initially 
not more than 300 hr. apart. This interval can frequently be 
increased safely on the basis of service experience. However, 
in some cases, service troubles develop in the field which 
were never experienced in the endurance-testing program, 
even when run for much longer periods than the require- 
ments mentioned previously. The whole range of service 
operating-conditions could be duplicated in the engine-testing 
laboratory, but this would perpetually defer the issuance of 
any new development, and, as an alternative, it is considered 
good practice to conduct an accelerated service-test under 
actual operating conditions before entering extensive flight 
operation. 

It seems probable that still more stringent standards for 
endurance proof-testing for the cruising power-output will 
be adopted in the future with a superimposed requirement 


for proof of durability under the more strenuous take-off 
conditions. 


Amount of Supercharging Currently Required 


In airline service, an engine which has sufficient super- 
charging to maintain the recommended maximum power for 
cruising to an altitude of 10,000 or 12,000 ft. will show good 
performance near sea level, and may be used for take-off at 
about 150 per cent of the cruising power-output, which will 
result in a very creditable airplane performance. This type 
of engine is well suited to service where frequent stops are 
not required and a large fraction of the scheduled operation 
will be at about 12,000 ft. The same engine can also be used 
with only a minor loss in potential cruising performance at 
15,000 ft., and at low altitudes its performance is inferior to 
that of an optimum engine for low-altitude cruising in only 
one important consideration, the matter of fuel consumption. 
This may be remedied by freeing the impeller at low levels, 
as shown in Fig. 9, thus giving the type a definite advantage 
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Fig. 


A Conventional Spark Plug and a Finned Type 
Having Greatly Improved Thermal Stability 


over the conventional arrangement specifically designed tor 


a low-altitude range only. 

Unless ground elevations on the airline route are a govern 
ing consideration, and so long as passenger comfort restricts 
most of the operations to about 12,000 ft., the type of super 
charging just discussed will give optimum economy and 
performance. However, if the present restrictions on the 
cruising ceiling are raised to a higher level, the problem be 
comes much more complicated. Without discussing the 
physiological and mechanical problems involved, if it is as 
sumed that the cruising ceiling is changed to any figure above 
15,000 ft., it probably will be desirable to employ two-stage 
supercharging or the equivalent. 


Since this type of airplane 
for. airline 


service is rather remote from present practices, 


further discussion may be postponed. 
Pilot’s Operating Instructions 


It is observed that the operation of modern airline equip 


When the 
imposing array of instruments and controls before the pilot 


is considered, it is apparent that all possible contusion must 


ment is, at best, a rather complicated problem. 


be eliminated from the operating instructions for the power 
plant if accidental mistakes are to be avoided. The advent 
of the constant-speed automatic-control for the propeller will 
materially simplify this problem, in addition to providing 


several other advantages. It 


is believed that the matters of 





Fig. 8 

Near the Lower Recess Due to Localized Overheating as 

a Result of Detonation of the Last Portion of the Charge 
to Burn, and a Valve Showing Erosion of Its Face 


A Piston Head Which Has Been Melted Locally 
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simplicity and precision of control of operating conditions 
at constant speed are much more important than the advan 
tages ol operating on any other plan except in most unusual 
circumstances. 


With constant-speed operation the climb can be accom 
plished at constant manitold-pressure, giving good perform 
ance with only one simple observation to be made, 


a maximum ol 


so that 
attention may be devoted to other matters 
For level cruising at any altitude, the pilot may determine 
the proper manitold pressure to be used for obtaining the 
desired power by reference to a simple curve or table which 


may be prepared in advance with confidence of reasonable 


accuracy, and without any reference to propeller data. Mani 


shown in 
the lower portion of Fig. 9, and other altitude performance 
data are also illustrated. 


told pressures tor cruising tor a typical engine are 


Most ether items of instruction are established 


routine with the exception of the directions for use of the 
mixture control. 


matters ol 


Ordinary practice becomes meaningless with 
automatic speed-control on the propeller, as this removes the 


indication of change in mixture strength formerly employed 
Control of Mixture Strength at Altitude 


Flight tests made with an accurate displacement-type tuel 


meter indicate that, conditions, it is 


even under ordinary 
practically impossible to obtain consistently accurate control 
of the mixture strength. Lacking, for the moment at least, 
an established type of automatic control, it is fortunate that 
we have been able to adapt to flight service a type of labora 
tory apparatus which has been used for some years in ob 
taining an approximation of the exhaust-gas analysis and an 


indirect measurement of the fuel-air mixture-ratio. It 1s 
hoped that this apparatus will soon be made available fos 
general usage in a form suitable for airplane installations. 
By observation of the instrument dial, it will then be possible 
to observe changes in the mixture strength made with a 
manual control and thereby obtain the requisite accuracy 
Fig. ro illustrates the type of data obtainable, together with 


data on direct measurements of fuel and air quantities. 


Engine Noises 


The noises originating at the propeller, from the engine ex 
haust-manifold and trom the engine mechanism, are all of 
such intensity that a distinct improvement in the total is most 
dificult. If all the mechanical noises from the engine and 
all of the exhaust noise were eliminated, the remaining noise 
trom the propeller would leave the passenger with much more 
discomfort than is tolerable. Since elimination of mechanical 
and exhaust noises is extremely difficult, and almost nothing 
can now be accomplished with the propeller noise-problem, 
the airplane designers have adopted a compromise solution 
of the problem in cabin insulation, which is proving quite 
satisfactory and much cheaper and lighter than any alternative. 

In spite of best efforts at insulation, the modern all-metal 
airplane will transmit high-frequency noises with annoying 
persistence. Efforts to eliminate or damp-out the vibrations 
at their source have not been particularly fruitful because of 
weight and space limitations. Persistent effort in this direc 
tion will be required for a considerable period before material 
improvements have been achieved without sacrifice of weight 
and reliability. 

Induction-System Icing 


The volume of trouble experienced with icing in the in- 
duction system has increased rapidly as the proportion of 
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Typical Engine = Performance witha Supercharger and Free Impeller 
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Fig. 9—Performance Obtained with Adequate Supercharg- 

ing for Normal Airline Operation and Provision for 

Cruising with Free Impeller for Maximum Economy at 
Low Altitude 


supercharged engines in service has become greater, and as 
the continuation of flight schedules through all kinds of bad 
weather has become common practice on airlines. After nu- 
merous and expensive experiments on various kinds of equip- 
ment for the elimination of icing, a majority of operators 
are using some form of air preheater with a manual control 
of the amount of heat supplied. It is believed that this ar- 
rangement is the lightest and best available for a general 
solution of the problem. 

Preheating the air supply involves a severe penalty in power 
output, though, in the cruising condition, the throttle may 
be opened to compensate for the loss. Experience has shown 
that the fuel-air mixture-ratio being used is a most important 
factor in the situation, again emphasizing the need for accu 
rate control. If the mixture is richer than need be, the vapori 
zation of the extra fuel may readily lead to icing when a 
proper mixture would avoid the difficulty. This is admirably 
indicated by a suitable resistance thermometer bulb placed in 
the fuel-air stream just inside the carburetor. When this 
thermometer indicates a temperature above 32 deg. fahr., no 
serious icing difficulty will be encountered, and this tem- 
perature may safely be used as a guide in controlling the 
air inlet-temperature. This type of equipment and control 
presents obvious disadvantages, but it extends the range of 
adverse weather conditions under which scheduled operations 
may be maintained. 


Importance of Careful Work 


This discussion has rapidly skipped over the surface ot 
both major and minor problems, and in many cases has failed 
to mention a constructive solution for the difficulties en- 
countered. Numerous and important questions of operation 
and maintenance were only considered indirectly. However, 
it maps a few salient points, and it is hoped that these innocu- 
ous generalities may stimulate at least one fresh attack. 
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The importance of careful inspection and repair can scarcely 
be over-emphasized. In order that it may be reasonably useful 
and efficient in proportion to its weight, the modern aircraft 
engine must be stressed to a uniformly high level throughout 
its structure. This means that the factor of safety and/or 
ignorance in the design must be held to a relatively low value, 
and that the material inspection during fabrication and use 
must be nearly perfect. The use of magnetic inspection for 
flaws is spreading rapidly, and should be available in all 
overhaul stations. Even X-ray inspection of new material is 
justifiable in some cases. 

Engines will be run in service until excessive wear, me- 
chanical failures, or obsolescence eliminates them. Since many 
of the mechanical failures are traceable to fatigue of materials, 
improved performance in this regard is urgently needed. 
It is evident that if all details of the design are properly pro- 
portioned so as to balance nicely the utilization of each bit 
of material, the smallest fault in manufacture or inspection 
will probably cause a failure sometime during the useful life 
of the engine. For this reason, it is most essential to inspect 
minutely every part of an engine at regular intervals of 
service. 

With the best of intentions and a maximum of care in de- 
sign, manufacture and operation, it is almost mathematically 
certain that some failures will be encountered in service. The 
severity of the penalty which may result from these accidents 
or mistakes is grave indeed, and the recognition of these 
hazards is one of the basic’ causes for the tense activity, as 
well as for the paradoxical levity, of the personnel of the 
aircraft industry. 
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with Specific Fuel Consumption, Measured Fuel-Air 
Ratios, and Exhaust-Gas Analysis 
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Problems in the Development 


of a High-Speed Engine 


By Stanwood W. Sparrow 


Studebaker Corp. 


HE engine considered in this paper is an 
eight-in-line of 3 1/16-in. bore and 41/-in. 
stroke having a piston displacement of 250 cu. in. 


After comparing the performances of the “FD” 
and the 8-250 engines, Mr. Sparrow relates in 
detail the changes made in the engine under con- 
sideration and states the results obtained by tests, 
also commenting thereon. 


The subjects considered include valve timing 
and lift, intake pulsations, distribution, compres- 
sion ratio, ignition, blowby, oil consumption, 
cylinder-block cracking, valves and valve seats, 
valve springs, pistons, crankshaft failure, con- 
necting rods, and bearings. 


Numerous data are presented in chart form, 
together with other pertinent illustrations of the 
subjects discussed. 


HIS is to be a history rather than an instruction book 

and, like most histories, it will deal with problems of 

sufficient interest to be remembered rather than with 
those of most importance. The engine to be considered is an 
eight-in-line, with a bore of 3 1/16 in., a stroke of 4% in., and 
a piston displacement of 250 cu. in. It met the original re- 
quirements of performance and life without an undue amount 
of development work. 

We criticize the old gray mare because “she ain’t what she 
used to be” but, as the years roll by, an engine must be much 
better than it used to be, if it is to escape criticism. As for 
this engine, what has been accomplished from a performance 


standpoint is shown in Fig. 1. The “FD”—as it was called in 


its youth—had a maximum torque of 164 lb-ft. and 81 b.hp. 
The 8-250, as it is now known, gives 202 lb-ft. of torque and 





1934. 
1934, Meeting of the Detroit Section.] 


Vol. 36, No. 2 


{This paper was presented at the Cleveland Section Meeting held Oct. 15, 
Mr. Sparrow presented approximately the same paper at the Nov. 5, 


110 b.hp. In conjunction with the increase in performance, 


the permissible speed for continuous operation has been in- 
creased from 3600 to 4500 r.p.m. This latter figure is based 
upon the ability of the engine to operate for 50 hr. at full 
load without shedding any vital parts. 

Valve Timing and Lift—Engine power depends upon the 
weight of charge taken in during the suction stroke and an 
orthodox method of increasing power 1s to increase the lift 
of the valve and the duration of opening. In other words, 
the cylinder is permitted to open its mouth wider and keep 


it open longer. Fig. 2 shows that little change was made in 
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Fig. 1—The 8-250 Engine Was Originally the “FD”. The 
Increase in Performance Was Obtained without an In- 
crease in Displacement 
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Fig. 2—Both the Valve Lift and Duration of Opening 
Were Increased. The Suction-Index Curve Shows One 
Reason for an Early Opening of the Intake Valve 


the closing point of the intake valve as tests had demonstrated 
that a later closing would cause a loss in torque at low speeds. 
The importance of the early intake-opening is apparent from 
a consideration of the suction stroke. As the piston moves 
down from top center there is an increase in the volume above 
it and the charge expands to fill this greater volume. The 
pressure falls as a result of this expansion and the difference 
between this pressure and the pressure in the inlet fhanifold 
governs the rate of flow into the cylinder. An increase in 
volume of more than 100 per cent results from the first 50 
deg. of rotation of the crank, whereas the last 50 deg. pro- 
An idea as to 
how this suction effect varies during the stroke can be ob- 
tained by calculating the drop in pressure for each ro deg. 
of rotation, assuming the valves to be closed and the pressure 
to be atmospheric at the beginning of each 10-deg. interval. 
To be sure, this is but one of the factors governing flow, but 
it is a factor which becomes of increasing importance as com- 
pression ratios are increased and clearance volumes cor- 
respondingly reduced. 

Duplex Manifold—A further increase in power was ob- 
tained by replacing the single manifold by a duplex. In ef- 
fect the duplex manifold consists of two independent induc- 
tion systems, one of which supplies cylinders 1, 2, 7 and 8, 
while the other supplies 3, 4, 5 and 6. As shown in Fig. 3, 
with the single manifold, the suction strokes overlap by 90 
deg. How this permits certain cylinders to be robbed of a 
full charge is brought out more clearly in Fig. 4; compres- 
sion pressures, as obtained normally with a single manifold, 
are plotted in the lower portion. With the same manifold the 
duplex construction is approximated by closing the ports in 
cylinders 3, 4, 5 and 6 while measuring pressures in cylinders 
t, 2, 7 and 8 and then closing the ports in the end cylinder 
while measuring the pressure in the central group. Cylinders 
4 and 5 benefit most from the duplex construction, which in- 
dicates that these were penalized most by the single installa- 
tion. A glance at the firing-order diagram reveals the reason. 
Only cylinders 4 and 5 are followed immediately by another 
cylinder on the same side of the vertical branch. 

Intake Pulsations—The foregoing sounds a bit as though 
the secret of increasing power consisted merely in providing 
the ingoing charge with a larger entrance passage so divided 


duces an increase of less than 15 per cent. 


as to prevent crowding. 


Unfortunately, it is not quite so 
simple. 


Valve timing and manifold areas must be matched 
to take full advantage of the ramming effect which results 
from pulsations in the intake system. The significance of 
this will be apparent from Fig. 5 in which the compression 
pressures at various speeds are plotted for all cylinders. Up 
to 2800 r.p.m., compression pressures are higher with the 
carburetor and manifold in place than they are when the 
charge is taken directly into the intake ports. Hence the 
“ramming” effect furnished by the carburetor and manifold 
more than offsets the restriction which they offer. 

Fig. 6 is included as an exaggerated picture of what takes 
place in the normal manifold. In these experiments the charge 
tor cylinders 5 and 6 was taken through long manifolds 
mounted on the common port. Under conditions of mini- 
mum restriction—namely, with no manifold at all—the maxi- 
mum pressure was 136 lb. per sq. in. With a 48-in. manifold, 
not only was the maximum increased to 152 lb. per sq. in. 
but in addition there was an increase in pressure as the speed 
was increased from 2500 to 4500 r.p.m. From the results 
shown in Fig. 6 it seems fairly obvious that the booster action 
of the intake manifold is an “organ-pipe” effect rather than a 
simple ramming due to the inertia of the charge in the 
intake pipe. 

Distribution —With the generous intake passages essential 
to a high power-output, gas velocities during full-load opera- 
tion at slow speeds are extremely low. Hence the manifold 
must be provided with considerable heat to vaporize the fuel, 
as satisfactory distribution of liquid is a difficult problem. A 
curious example of distribution was furnished by an ac- 
selerated wear-test in which sand was allowed to enter the 
intake. Fig. 7 shows that the wear of the piston rings in 
cylinders 2, 4, 5 and 7 was approximately twice as great as 
that of the rings in the remaining four cylinders. In this 
engine pairs of cylinders are fed from common ports and 
the events are not equally spaced. For example, the suction 
stroke in cylinder 1 begins 180 deg. before the suction stroke 
in cylinder 2 and 540 deg. after the previous suction stroke 
in cylinder 2. In every case the greater wear occurs in the cyl- 
inder in which the suction is beginning at the time the suc- 
tion stroke in the companion cylinder is being completed. 
Liquid, like sand, is heavier than air and distribution tests 
show that the cylinders which get the most liquid are those 
which received the most sand and showed the most wear. 

Fortunately, the liquid distribution in this engine was not 
bad enough to cause difficulty in starting and the problem 
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of liquid distribution after starting is solved—or avoided 

by the application of sufficient heat to convert the liquid into 
vapor. Excessive heating is prevented by a thermostatically 
controlled, unbalanced valve which shunts the exhaust gases 
away from the hot spot during full-load operation at medium 
and high speeds. With a downdraft manifold such as is now 
used on this engine, the problem of distribution immediately 
after starting is somewhat more difficult than with the up 
draft construction; but the attention given to the solution of 
this problem is more than justified by the greater ease of 
starting obtainable with the downdraft. In 
downdraft usually permits a more favorable location of the 


addition, the 


carburetor intake and is to be preferred from the standpoint 
of engine accessibility. 

Compression Ratio—A portion of the increased perform- 
ance of the present engine may be credited to the fact that 
the compression ratio has been increased from 5.1 to 6.3. 
Some increase in ratio was made possible by the genera! 
availability of fuels of higher antiknock value. <A further 
increase was permitted by a change in combustion-chamber 
design and by the adoption of aluminum as a cylinder-head 
material. The change in material by itself enabled the com- 
pression ratio to be raised from 5.5 to 6.3 without any sacrifice 
in the factor of safety against detonation. Spark plugs with 
a high resistance to fouling can be used in the aluminum head 
without danger of preignition. 

Reasons for High Engine Speeds—The attention to be 
given to problems arising in connection with high engine 
speeds should not be interpreted as a failure to appreciate the 
car owner’s desire for high acceleration at low speeds. On the 
contrary, it is a recognition of the fact that increasing the 


safe operating speed of an engine is one of the most effective 
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ways of improving the low-speed performance of a car. This 
is illustrated in Fig. 8, which shows what can be accomplished 
with two engines having the same power output and differing 
solely in the ability of one to operate at a speed. 500 r.p.m. 
higher than the other. In one case a top car-speed of 85 
m.p.h. necessitates an axle ratio of 4 to 1 if the engine speed 
is not to exceed 4000 r.p.m. With a permissible engine speed 
of 4500 r.p.m., it becomes possible to use an axle ratio of 4.6 
to 1 and, as a result, the acceleration at low speeds is in- 


creased by more than 16 per cent. This is due in part to 
a greater multiplication of torque and in part to the fact that 
at low speeds the torque of the engine increases as the speed 


is increased. 


curve of volumetric ef 
ficiency like that of Fig. 9, one naturally asks why the effort 
expended in improving engine reliability at high speeds might 


After looking at a characteristic 


not be employed more profitably in bringing the volumetric 
efficiency at 400 r.p.m. up to the value now obtained at 2000 
r.p.m. It is common experience to find that low-speed _per- 
formance is sacrificed by changes in valve timing which in- 
This has led to the belief that, in 
the low-speed range, volumetric efficiencies of nearly 100 per 


crease maximum power. 


cent might be obtained if it were possible to change the tim- 
ing to suit each particular speed. 


A little thought will show 
that such is not the case. 


Heating of the charge is a major 
cause of low volumetric efficiency and its influence is most 
pronounced at low speeds. For example, in one engine, 
dropping the temperature of the jacket water from 160 to 80 
deg. fahr. increased the volumetric efficiency at 400 r.p.m. 
by 20 per cent but made less than 3-per cent difference at 
3200 r.p.m. Even if a kind fairy donated an intake system 
with no restriction, and the charge entering the cylinder were 
heated only to the jacket-water temperature of 170 deg., the 


volumetric efficiency with an entering-air temperature of 70 
P é / 
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deg. would not exceed 84 per cent; that is (460 -+- 70)/(460 
4+- 170) = 0.84. In fact, with most engines, the volumetric 
efficiencies obtained at low speeds are as high as it is reason- 
able to expect, and the high values which are found at certain 
speeds are due to pulsations in the intake system. 
co tenition—An oid spark-plug advertisement describes the 
ignition spark as “a gas blasting blaze of withering heat that 
gives your motor the heart of a charging grizzly bear.” For 
the sake of accuracy it must be admitted that, at high speeds, 
the spark more often resembles a “feeble firefly fluttering to 
the last round-up.” In general, the sparking voltage becomes 
less as the speed is increased because of the shorter time 
available for saturating the coil. Several examples of this will 
be found in Fig. 10. The open air-gap was placed in the 
normal spark-plug location in order that engine conditions 
might be duplicated as regards vibration, length of wire, and 
the like. Naturally, the ignition system selected from these 
three, Fig. 10, was that which provided an adequate factor 
of safety with the least cost. For the 8-250 engine, the single- 
coil double-breaker system fulfilled this requirement. A satis- 
factory criterion of an adequate factor of safety is the ability 
of the engine to operate without missing or loss in power 
with clean spark plugs having a gap of 0.050 in., more than 
double the normal width. 

Induced Sparks—Firing at the wrong time because of in 


duced sparks is a trouble which has become increasingly prev 
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alent with the trend toward higher compression ratios. Th¢ 
occasional “low-speed buck” encountered in full-throttle ac 
celeration is likely to be due to induced sparks. In a recent 
dynamometer test, intermittent—and very sharp—pings oc 
curred in cylinder 7. These were traced to induced sparks 
caused by the high-tension lead between the coil and the dis 
tributor. To remedy this, the high-tension lead was brought in 
at the top of the distributor instead of at the side as in the 
original installation. In seeking more definite information 
relative to the prevention of these induced sparks, a dummy 
lead was placed parallel to the wire between the coil and dis- 
tributor as illustrated in Fig. 11. The engine was operated 
normally and, although the dummy lead had no connection 
with the ignition system, the index plug showed continuous 
sparking as long as the insulated coverings of the wires were 
in contact. With the wire separated by \% in., sparks occurred 
at intervals of 4 sec. and a separation of % in. eliminated the 
induced sparks entirely. An alternative solution consists in the 
use of grounded armored cables, but this has the disadvantage 
of reducing the voltage at the spark plugs. 

Blowby.—With good bores and good piston rings, the leak- 
age of gas past the face of the ring is small—usually well be- 
low 1 cu. ft. per min. This small amount of leakage, though 
undesirable, ordinarily does very little harm. Under certain 
conditions, however, piston rings collapse and leave the cyl- 
inder walls, whereupon the blowby becomes excessive. Such 
excessive blowby stands high in the ranks of public enemies 
since it is responsible for loss in power, destruction of the 
oil film, rapid wear, and breakage of piston rings. A typical 
piston-ring casualty is shown in Fig. 12. 

Ordinarily, the lower compression-ring is the first to fail 
when blowby is excessive. After one test made with rings of 
low radial pressure, the lower compression-ring on every pis- 
ton was broken and in not a single instance had the top ring 
failed. Evidence of ring collapse is furnished by a burned- 
oil deposit on the face of the ring near the tip and by bright 
spots where the ends of the ring butt against each other. 
In Fig. 13, the extent of the oil deposits clearly indicates that 
the second ring collapsed less than the third ring and that 
the top ring collapsed least of all. At present it is a common 
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‘Increasing the Engine Speed from 4000 to 4500 


practice to shape piston rings to give a high radial pressure 
at the tips, and this has been effective in reducing blowby. 

The statement that the lower compression-ring suffers most 
from blowby is based upon tests in which new rings are in 
stalled and the engine is then operated continuously under 
conditions of severe blowby. In normal operation it is the 
top ring which wears the most and which is most likely to 
lose tension because of high temperatures. Hence, when an 
engine which has been in service for a long time is operated 
under conditions of maximum blowby, it is likely to be the 
top ring which fails. In such a case the failure is not due to 
the fact that the force tending to collapse the ring is high, 
but rather because the ring can offer but little resistance to 
this force. 

Blowby curves for two engines of the same type are shown 
in Fig. 14. The similarity of these curves indicates that 
blowby is not primarily a question of smoothness of surface 
or nicety of fit. Fig. 15 furnishes rather convincing evidence 
that blowby is a maximum when there is a definite relation 
between the gas pressure and the inertia force. In this test 
blowby was measured with various throttle openings at three 
different speeds. Results are plotted against indicated mean 
effective pressure, which varies almost directly with gas pres 


sure. At 3600 r.p.m. the blowby is a maximum when the 
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Since 
the inertia force varies as the square of the speed, it is pos- 
sible to calculate for any other speed the indicated mean effec- 
tive pressure at which the relationship between the indicated 
mean effective pressure and inertia would be the same as 


indicated mean effective pressure is 85 lb. per sq. in. 


that which existed when the blowby at 3200 r.p.m. was a 
maximum. Fig. 15 shows that the calculated values are close 
to the points of maximum blowby. 

Fig. 16 shows that a spring ring under the top compression 
ring reduced the blowby from 7 cu. ft. per min. to slightly 
over 1 cu. ft. per min. This might be due to the ability of 
the inner ring to keep the top ring on the wall or to a reduc 
tion of the rocking of the piston. The latter effect was in- 
vestigated by replacing the top compression-ring with rings 
having flats filed on the surface so as to make them worth 
less as a seal. Even with these rings, the inner rings, by pre 
venting the rocking of the pistons, reduced the blowby at 
;200 r.p.m. from 6 cu. ft. per min. to less than 1 cu. ft. per 


min. At 4500 r.p.m. the inner ring did not have sufficient 
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strength to prevent rocking of the piston, and the lower blow 
by with the original installation was due to the spring-ring’s 
ability to prevent the collapse of the top ring. 

A recently developed compression-ring is very effective in 
reducing blowby, as is shown in Fig. 17. Wear on the faces 
of this type of ring shows that, for a part of the stroke at least, 
the ring face is not parallel to the cylinder bore. 

Oil Consumption —While engines differ with respect to 
their greed for oil, it is not uncommon to find the oil con 
sumption increasing as the square of the speed. Hence, 
doubling the speed is likely to cause a 300-per cent increase 
in oil consumption. This is not surprising, as the influence of 
several factors which affect oil consumption increases with 
the speed. In the first place, more oil is thrown on the cyl- 
inder walls at high speeds. Then too, the “surf-board effect,” 
or the tendency of the oil-control ring to ride over the film, 
is dependent upon speed. Finally, the amount of oil actually 
burned on the cylinder walls depends upon combustion- 
chamber temperatures and hence upon the amount of charge 
burned in the cylinder in unit time. The widespread use of 
oil-control rings with high unit-pressures implies a recognition 
of the tendency of the ring to ride over the film at high 
speeds. That there is a loss due to the burning of the oil 
film is less generally understood. With the engine under 
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Fig. 11 


Induced Sparks Can Be Prevented by 


Proper 
Spacing of Ignition Wires 


discussion there was a marked reduction in oil consumption 
when operating at part throttle, and in a test in which the 
engine was motored at 4500 r.p.m. for 50 hr. with closed 
throttle the oil consumption was less than half as great as 
when it was operated at full load for the same length of time. 

At the time the 8-250 engine went into production the oil 
consumption was not satisfactory. Baffles in the valve com 
partment gave considerable improvement at low speeds and 
an inner ring used in conjunction with the oil ring helped 
the situation at high speeds. Nevertheless, the oil economy 
frequently fell short of the demands of a public which ex- 
pects at least 500 miles per gal. at any speed and better than 
1000 miles per gal. at speeds below 50 m.p.h. Relief came 
from an unexpected source when it was discovered that oil 
mileages could be doubled by the removal of the top compres 
$10N-Tll 


Oo 


ig. There is room tor argument as to why this change 
was effective. It can be stated positively, however, that the 
improvement was not due to an increase in blowby as was 
first supposed. It has been demonstrated quite convincingly 
also that, with the top ring removed, the piston-land above 


what then becomes the top ring can be operated safely with 








Fig. 12—Piston Rings Break Because of Excessive Blowby 


very little radial clearance and that oil economy suffers if this 
clearance is increased. Presumably then, the improvement in 
oil economy results from a reduction in the amount of cock- 
ing of the piston in the bore or in a reduction in the deflection 
of the piston at the ring belt. 

Before leaving the subject of oil consumption, attention is 
directed to Fig. 18. To assist in visualizing the quantity of 
oil involved the consumption has been plotted in terms of 


“oil coasumed per 1000 revolutions.” At 4500 r.p.m., the oil 


consumed in a single revolution is equivalent to the volume 
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Fig. 13—In a Blowby Test the Bottom Compression-Ring 
Collapsed the Most and the Top Ring the Least 


ot a disc 7/16 in. in diameter and 0.001 in. thick. This does 


not seem excessive when it is realized that the swept surface 
per revolution is equivalent to the area of a circle 29 in. in 
diameter. 

Cylinder-Block Cracking.—With engines of high output 
there is considerable danger of cracks between the cylinder 
bore and the valve ports. Much of the mystery surrounding 
the cause of such cracks vanished when it was demonstrated 
that these cracks could be produced by a few minutes of 
preignition in engines which would operate indefinitely at 
full throttle with no sign of failure. This pointed to high 
temperatures as the cause of cracking, as it is well known 
that the temperatures during preignition may be more than 
1000 deg. higher than under normal operation. 

In order to judge the ability of any particular grade of iron 
to prevent cracking, it was necessary to be able to produce 
cracking at will in production cylinder-blocks. This could 
be done by installing a “hot” spark-plug in one cylinder of 
the engine and then operating the engine at full load at a 
speed of 3000 to 3500 r.p.m. The engine was operated for 
10-min. periods after the drop in power indicated that the 
hot plug was preigniting. Fig. 19 shows a spark plug after 
such a test and gives ample proof of the high temperatures 
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Fig. 14—Note the Similarity in the Blowby Characteristics 


of Two Engines of the Same Design 


prevailing during preignition. Occasionally, several ro-min. 


periods were necessary to produce cracking; but usually, one 
period was sufficient. 


Fig. 20 shows the location of cracks obtained in a series 
of tests with different types of iron. It will be noted that the 
cracks occur at either the intake or exhaust port and may start 
at the bore or at th In one case there are three paralle! 


cracks which are separated by less than 1 


port. 


16 in. but do not 
meet. One starts at the bore, one at the port, and between 
these there is one which does not extend either to the bore or 
to the port. This group supports the belief that the cracks 
are surface failures and are not the result of any initial strain 
in the casting. Cracks are produced by high temperatures in 
1 small area completely surrounded by metal at a mych lower 
temperature. Further proof of this high-temperature area 
was obtained by installing an aluminum plate between the 


cylinder head and block. This is shown in Fig. 21, and it 
will be seen that the aluminum has melted in the area where 
the cracks ordinarily appear although a short distance away 
the metal was cool enough to permit the formation of carbon 


It is reasonable to conclude that the metal in the high-tem- 
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perature area takes a permanent set when expansion is pre 
vented by the relatively cool metal which surrounds it. ‘The 


crack ts a failure in tension and takes place when the metal 


cools. 
An illustration of this type of cracking appears in Fig. 22 


\ piston was placed in water and the center of the head wa 


heated with a torch. The head cracked as the piston cooled 


Various methods of cooling and numerous types of cylinder 


} 


bloc k iron were tested and, while it is unre isonab! to believe 


that the 


1 


e did not affect resistance to cracking, nevertheless it 


was not possible to prevent the cracking of a block when 


subjected to repeated preignition tests. Fortunately, however, 
it is extremely difficult to produce preignition when an alumi 


num cylinde: head 1S used. 


Valves Steels are available which are 
( ipable ol withstanding the high temperatures to which ex- 


and Valve Seats. 








a 8 
z 
a \~ 
: | A 
— () NO INNER RIN ~ 
v4 | | Lf 
: © INNER RING UNDER F 
j 
z »PECIAL TOP RING ; 
. ? 
z , | | | $}—+~0 
= B®) INNER RING UNDE? TOR 
baa ‘ RING 
1200 600 2000 2400 2800 3200 3600 4000 4400 
EN NE RPM 
Fig. 16—Excessive Blowby Can Be Prevented by Restrict 
ing the Rocking of the Piston or by Holding the Rings 
on the Walls in Spite of the Rocking of the Piston 
haust valves are subjected even when the tappet clearance 
1S inadequate and there is no Opportunity tor heat transte1 
between the valve and its seat. When a valve does burn 


usually is due to a slight surface crack or to some othe: 


imperfection in manufacture. Grinding the valves unde 
their heads to facilitate the detection of such flaws has proved 


to he The 


pounding down of valve seats is also the result of high tem 


a worthwhile protection against burned valves. 


peratures and with the “FD” it frequently was necessary t 


adjust the tappet clearance during any 50-hr. run at speeds 


above 3000 r.p.m. 


This trouble disappeared almost entirely 


when the valve-stem diameter was increased 


trom 5/160 to 
11/32 in. and care was taken to obtain straight holes tm the 


valve guides. If anyone questions the importance of the 
valve stem as a medium for heat transfer, a test with valve 
stems undercut for a short distance will prove convincing 
Such valves will burn under conditions which are by no 


means severe. 

Except in rare cases where an inferior grade of fuel is used, 
valve sticking is confined to the exhaust valves. The sticking 
is due to a black enamel-like deposit which comes from the 
oil and is produced over a rather narrow range of tempera 
tures. Such deposits are usually found under the heads of 
intake valves—where they do no particular harm—and on the 
stems of exhaust valves where they are likely to prevent the 
valve from closing. As yet no satisfactory way to prevent 
the formation of such deposits has been found, but the stick 
ing of the valves can be prevented by providing sufficient 
valve-spring tension to shear off the deposit as it forms. In 
the event the tension necessary to prevent valve clatter is not 


re 
‘he 


‘tal 


Ii 


are 


nee 


ster 


her 
dei 
ved 


Phi 


no 


SCC | . 
ing 
the 
era 
; ol 
the 
the 
ent 
ick 
ient 
In 


not 


PROBLEMS IN THE DEVELOPMENT OF A HIGH-SPEED ENGINE 65 









* 
r . , | 
; ‘ | 
ud BiowBy 8-250  6- /6-'33__| | | 
N 
ye aateareeeae 
x xk PLAIN COMPRESSION RINGS 
- | @@ TYPE 70 RINGS | | 
| 

qs | | 
N 
a. 
i 

4 
w 


4 


——— Se on = — ewan 
poy | 2000 | 2400 | 2860 | 5200 | Jep0 | aap} aa 
ENGINE RPA | | 


a a a a 





Fig. 17—A Special Design of Compression Ring Prevents 
Excessive Blowby 


suthcient for this purpose, the same results can be obtained 
by slotting the guides as shown in Fig. 23, thus increasing the 
unit pressure at the shearing edge. 

In considering the question of carbon deposits, Figs. 24 and 
25 have been included merely as curiosities. The lavish ac 
cumulation of hard carbon on the exhaust valves and in the 
spark plugs resulted from a freak 50-hr. test at 4500 r.p.m. 
in which the engine was motored with closed throttle, with 
the ignition turned off, and with no fuel entering the cy! 
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Fig. 18--Oil Consumption at Full Load 


inder. The deposit in the spark plugs is probably due to the 
low velocity at that point, as the dummy spark-plugs are free 
from carbon. 

Valve Springs.—Although considerable trouble was experi- 
enced in finding a valve spring which was satisfactory for 
the original engine, the only changes since that time have 
been confined to an increase in tension to prevent valve clatter 
at the higher engine speeds and the adoption of valve-spring 
dampers to provide an added factor of safety against surge 
and breakage. 

Pistons.—A piston may be defined as a hunk of metal es- 
sential to the operation of an internal-combustion engine and 
created for the express purpose of preventing engineers from 
becoming conceited. It accomplishes its purpose by slapping 
or scoring whenever the piston problem appears to be solved. 
Although tin-plated cast-iron pistons have been used in a 
companion engine of shorter stroke, aluminum pistons have 
always been used in this engine to prevent excessive bearing 
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Fig. 19—Preignition Produces Abnormally High Tem- 
peratures 


loads. Types of pistons have included the narrow strut, the 
wide strut, and the oval ground T-slot construction and, in 
general, any one of these three types may be fitted to a 
clearance small enough to prevent slap and still operate at 
full load without scoring. When a piston does score it is 
usually because of the heat generated when a small portion of 
the surface breaks through the oil film, and it is not uncom- 
mon to find no evidence whatever of scoring on the opposite 
thrust face. 
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Fig. 20—Cylinder-Block Cracks May Start at Either Valve- 
Port or at the Bore 
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From the standpoint of the piston, the efforts to prevent 
scoring may seem woefully inadequate. In the interest of 
oil economy, oil-control rings of high unit-pressure are pro- 
vided to scrape the oil from the cylinder walls as effectively 
as possible, and the film which remains is subjected to almost 
continuous flame. Under such conditions the piston is al- 
lowed 1 sec. in which to complete 75 round trips between top 





Fig. 24—Carbon Deposited on Exhaust Valves During a 
Motoring Test 





Fig. 21—-An Aluminum Plate between the Cylinder Head 
and Block Shows the Location of High-Temperature 
Areas 
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Fig. 22—The Conditions Which Cause Cylinder Blocks 
To Crack Are Illustrated by Heating a Piston Entirely 
Surrounded by Water 





5—Carbon Deposited in Spark Plugs During a 
, Motoring Test 
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Fig. 26—Piston Rings after Three Successive 7-Hr. Tests 
in New Cylinder-Bores 
~* “ : , +s ° : Tool arks are still visible e bot sets of rings, 
Fig. 23—A Slotted Valve-Guide Permits the Deposit on ol mar ire still visible on th ottom set f ring 


. , : : Legge showing that the roughness of the bores has been reduced 
the Valve Stem To Be Sheared Off and Prevents Sticking by the two previous 7-hr. tests 
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and bottom center and is expected to remain cool. Strangely 
enough, it usually succeeds. 

In reality, the requirements for good oil-economy are not 
inconsistent with those for good lubrication. A thin oil-film 
usually means a cool oil-film with the minimum amount of 
oil burned to carbon. To prevent metal-to-metal contact, 
however, smooth cylinder bores are essential. Fig. 26 shows 
three sets of rings, each of which was operated for 7 hr. in 
bores which, until recently, were considered entirely com 
mercial. The upper groups of rings were used during the 
first 7 hr. The tool marks are entirely worn away and, in 
addition, there are numerous brown spots which indicate the 
passage of hot gases past the face of the rings. Rings used 
in the third test are shown at the bottom. All of these show 
the original tool marks. With properly finished cylinder bores 
the initial run should cause at least as little wear as occurred 
with the second set of rings. 

Crankshaft Failures—A crankshaft failure such as is il- 
lustrated in Fig. 27 is almost invariably the result of torsional 
vibration of the crank due to an inadequate vibration-damper. 
In the absence of damping, the crankshaft used in this engine 
shows torsional periods at the speeds indicated in Fig. 28. 
The most violent period is found at 3100 r.p.m., where each 
oscillation of the crank coincides with an explosion or, rather, 
with a torque peak. The period at 2250 r.p.m. is not par- 
ticularly severe, but with certain types of vibration dampers 
it has been more troublesome than the periods at 3100 and 
[550 r.p.m. 

Two types of vibration dampers which have been used on 
this engine are shown in Fig. 29. The damper originally 
used was similar to that shown at the left of the figure except 
that it lacked the automatic adjustment for speed which is 
provided by the balls. In order to keep the magnitude of the 
crank oscillations at a minimum, the pressure on the friction 
discs should be as high as possible without preventing the 





Fig. 27—Torsional Vibration Due To Inadequate Damping 
Causes Crankshaft Failure 
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Fig. 28—In the Absence of a Vibration Damper, Torsional 
Periods Are Observed at Five Speeds 


damper from slipping. With a setting high enough to give 
the best results at 3100 r.p.m., however, the damper would not 
slip sufficiently to provide satisfactory damping for the periods 
found at the lower speeds. In the damper shown in Fig. 29, 
the initial setting was low and, as the speed increased, cen- 
trifugal force acting on the balls increased the load on the 
discs. This damper gave satisfactory control except in a 
few cases where gum formed on the surface of the friction 
discs and caused sticking. Trouble from sticking has not 
been encountered with the oscillating type of damper shown 
at the right in Fig. 29. In this case, motion of the 
damper flywheel is resisted by rubber bushings and the re- 
sistance increases with the deflection. The initial setting is 
determined by the amount the rubber is pressed into the 
tapered hole, and can be varied by means of shims. Any 
vibration which might originate in the damper itself is taken 
care of by the friction disc between the damper flywheel and 
the face of the fan pulley. At very high speeds the damper 
flywheel has shown some tendency to run out, and this has 
been corrected in the present design by means of a centering 
collar of fiber. 

The torsion records in Fig. 30 have been included primarily 
to show that the effect of a stuck damper is to lower the 
fundamental period from 3100 to 2500 r.p.m. This also in- 
troduces a period at 4000 r.p.m. with five oscillations in two 
revolutions. The records at the top of Fig. 30 show that 
the damper gives adequate control. 

Connecting Rods—Fatigue failures due to a sideways de- 
flection have been responsible for the few cases in which a 
connecting rod has broken. Fig. 31 shows a rod bent in a 
testing machine and indicates the areas of maximum stress. 
To increase the factor of safety, the 8-250-engine rods have 
been “fattened” at the big end and, to reduce stress concentra- 
tion, a cylindrical instead of a flat surface is employed to keep 
the bolt from turning. In addition, the steel has been changed 
to give added fatigue resistance. 

Bearings —Bearings will be treated briefly, as they were 
discussed at length in my previous paper presented at the 
1934 Semi-Annual meeting of the Society’. In the first ex- 
perimental engines, main bearings 3, 5 and 7 received an 


1See S.A.E. Journat, July, 1934, p. 
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very disappointing. A test was then made with bearings 
which were made from production bearings by turning down 
the outer shell. These behaved the same as the thick-back 
production-bearings, which showed that the thickness of the 
shell did not have a major influence on bearing life. Sub- 
sequently, changes were made in the thickness and analysis 
of the babbitt and the performance was in every respect as 
good as with the bearings with thick shells. When engine 
speeds began to be carried above 4200 r.p.m., the bearings 
again became a source of worry and the possibilities of copper- 
lead as a bearing material were investigated. In the first tests 
with this material, wear on the crank was excessive and this 
was corrected by an increase in oil pressure. 

Connecting-rod bearings have been of the three types 
shown in Fig. 32. The first rods had babbitt flanges on the 
sides and cracks in the bearing surface proper would fre- 
quently extend to these flanges and cause large pieces to fall 
out. This would permit the cracks in the remainder to spread 
and bearing failure would soon follow. Considerable im 





Fig. 29—Dampers of Rotating and Oscillating Types 


undue amount of punishment in an endurance test at 3500 
r.p.m. Before going into production, however, the shaft was 
counterweighted and satisfactory bearing life was obtained at 
what was then the top speed of the car. 





Later, thin-back bearings came into the picture and were 
of interest primarily because of low cost. The first tests were 


Fig. 31--Connecting-Rod Failures Are Due To Lateral 
Deflections 


provement resulted from the elimination of the babbitt flanges 
and a further improvement from the adoption of the copper- 
lead liners. There is plenty of opportunity for further 
improvement in engine bearings but, nevertheless, the factor 
of safety against bearing failure is as high at 4500 r.p.m 









as it was in the original “FD” at 3500 r.p.m. and a 50-hr. 
fullload run at 4500 r.p.m. leaves the bearings in good 
taint eh nn a oa ‘ condition. 
“6 ( m \l am ) ms |) a) \ In connection with the bearing tests, a considerable amount 
Yo - |} , | j — | a | ] gg : 5 ge 
4400 20 590 of information on lubrication was obtained with a test set-up 
- P - which made it possible to measure the amount of oil supplied 
\( to the crankpins. These tests showed that, under certain con- 
=» / ditions, at high engine speeds, the amount of oil entering the 
= main journals was not adequate for the lubrication of the 
r rods. Methods which proved effective in increasing the 
&* } amount of oil supplied to the crankpin included an increase 
\= 34 in the length, width, or depth of the main-bearing groove, or 
fr _™ an increase in the oil pressure. In view of the importance 
& \ of oil pressure, Fig. 33 is of interest as showing the extent to 
_ 3900 which oil pressure may be affected by a change in the clear- 


Pm ance of the main and connecting-rod bearings. At an engine 
, speed of 4500 r.p.m., the oil pump delivers in excess of 10 

\ se / gal. per min. with a discharge pressure of 4o lb. per sq. in. 
a At 3200 r.p.m., an increase of 0.003 in. in the diametral clear- 

' (« \ ance of the main bearings dropped the pressure from 68 to 28 


lb. per sq. in. and a similar increase in the clearance of the 





= rod bearings produced approximately the same pressure drop. 
. 7 The effect of this change upon the main-bearing leakage and 
Fig. 30—Torsion Records Show the Effect of a Stuck upon the actual flow to the connecting-rod bearings is shown 
Damper and of a Properly Adjusted Damper in Fig. 34. Attention is directed to the curve showing the 
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Fig. 33—An Example of the Relation between Oil Pressure 
and Bearing Clearance 


oil flow with excessive clearance in the rod bearings. The 
break in the curve at 3600 r.p.m. is another illustration of 
oil flow being limited by inability to get more oil into the 
crankshaft. 

Any report on an engine which is still in production must 
be classified as “unfinished business.” If, however, there is 














Fig. 32—Three Types of Connecting-Rod Bearings Have 
Been Used in This Engine 
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Fig. 34—An Example of the Relation between Oil Flow 
and Bearing Clearance 


truth in the tradition that the most serious difficulties are en- 
countered during the first 100 years, then another go years 
should see most of these problems nearing a final solution. 


Modern Resistance Welding 


HE automobile industry deserves more credit than any 

other branch of industry for the rapid development 
electric resistance welding has made in the last ten years. 
In the beginning of this period we admit frankly that the 
resistance welding industry could not be considered an estab- 
lished fact. Butt, flash seam and spot welding machines were 
built for smaller production. 

To suit high production requirements of the automobile 
industry, not only these above mentioned methods were very 
highly improved but many new welding methods were added 
to those we already had. For instance, the spot welding 
method brought us the projection and cycle welding processes. 
From the butt welding method we developed the flash weld- 
ing process. In addition to that new current controlling de- 
vices were introduced which enabled us to control the weld- 
ing time automatically and take the control away from the 
welding machine operator. 

Excerpts from a 1935 Annual Meeting paper by P. W. 
Fassler, president, P. W. Fassler & Co., and consulting weld- 
ing engineer, Detroit. 


February, 1935 








The Performance of Engines at 


Low Operating Temperatures 


By A. J. Blackwood 


Standard Oil Development Co. 


TARTING, oil pumping, sludging and wear 
are the subjects considered specifically in 
connection with low operating temperatures. 


Tabular data and curves relating to starting are 
presented. Sludge is more dangerous in cold- 
weather operation, and the importance of select- 
ing a quality non-sludging oil is emphasized. 
Tests to determine the causes of sludging are de- 
scribed, and the five conclusions 
stated. 


reached are 


The indications that wear is due to corrosion, 
rather than to removal of lubricant from cylinder 
walls, are analyzed. With regard to kerosene and 
Diesel engines, the author states that it seems 
reasonable to believe that the effect of operating 
temperatures, as such, with resultant moisture 
condensation, will result in at least equal rela- 
tive wear to that which obtains in the gasoline 
engine. 


In conclusion, seven general rules are stated 
whereby the utmost satisfaction may be obtained 
during operation at low temperatures. 


N every type of automotive operation, the performance of 
the engine at low temperatures is becoming increasingly 
important year by year. Improved highways with state 

and city facilities for keeping them open in even the worst 
winter-weather have tremendously increased passenger-car, 
bus and truck operation in cold weather; air lines now oper- 
ate throughout the year; tractors are rapidly replacing horses 
and a large part of their operation comes when temperatures 
are low; the railroads in all probability will greatly increase 


{This paper was presented at the Tractor and Industrial Power Equip- 
ment Meeting of the Society, Chicago, Dec. 6, 1934.] 

1See S.A.E. Journat, February, 1928, p. 213; Wilkin, Oak, and Bar- 
nard; February, 1931, p. 234, Blackwood and Rickles; 1931, p. 
141, Kent; September, 1931, p. 210, Larson; and 1934, p. 238, 
Graves, Mougey, and Upham. 
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their automotive equipment and the problems of cold-weather 
operation will interest them vitally. The marine engine, 
particularly in the northern salt waterways, has always had 
its share of cold-weather problems. 

Considerable attention has been devoted to the problem 
of cold-weather starting as affected by fuels and lubrication, 
but there is very little in the literature devoted to other phases 
of operation during that period between starting and the 
fully warm engine, and the effect that atmospheric tempera- 
ture may have on long-time engine-performance. This paper 
will be devoted to these problems arising from the operation 
of engines at low temperatures. 

In general, four phases of engine operation are of vital 
importance to the operator when low temperatures are en- 
countered; they are: Starting, oil pumping (circulation), 
sludging, and wear. To these might be added, for certain 
types of operation and for the discriminating operator, quick 
warming up, as pertaining to fuel quality. While this is of 
vital importance to the quality-fuel buyer, this discussion will 
center chiefly with those factors which influence maintenance 
rather than operating performance; consequently, this fifth 
phase of low-temperature operation will not be considered 
specifically. 

Starting 


This paper would be incomplete without some data on the 
starting problem per se, although much has been written on 
the subject. New light is being thrown on this problem 
through the activities of the Society in establishing tentative 
specifications for winter-grade motor-oils, and by the petroleum 
industry through the introduction of new types of lubricants 
and fuels designed to give easy starting combined with safety 
at high operating-temperatures. 

Previously reported data’ showed that the starting equip- 
ment on the average engine was adequate to permit cranking 
the engine at the minimum speed (40 r.p.m.—although the 
skillful driver can start a well-adjusted easy-starting car at 
slightly below 30 r.p.m.) provided the oil in the crankcase 
has a viscosity below 30,000 sec. Saybolt-universal viscosity at 
the existing temperature. Subsequent developments have 
necessitated a readjustment of the foregoing for the following 
reasons: 

(1) It has been found that the torque necessary to crank an 
engine is a function of temperature as well as of oil viscosity. 
This probably is due to the fact that the various metals used 
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Table 1—Torque Requirements as Affected by Temperature 
and Viscosity 


A.S.T.M. Torque Required, Lb-Ft. at Deg. Fahr. 
Oil Viscosity —35 0 4-25 
15,000 45 42.5 40 
20,000 62 56.0 50 
30,000 80 67.0 61 
40,000 90 73.0 70 
50,000 10] 79.0 cu 


in engine construction have different expansion coefficients 
and a certain amount of distortion and change of clearances 
occurs when temperatures change. For example, the torques 
given in Table 1 were required to crank a given engine at 
40 r.p.m. Comparable figures have been found to exist on 
many other engines. 

The data in Table 1 show that, as temperature decreases, 
there is an increase in the internal friction of the engine in 
excess of that caused by oil viscosity alone. This friction is 
due to partial-film lubrication and possibly some metal-to- 
metal contact at certain points tending to cause wear. It is 
interesting to note that the oil having the lowest viscosity at 
the existing temperature gives the lowest increment of fric- 
tion as temperature drops; hence, the greater insurance of 
minimum wear, because, in tight-fitting locations, the lower- 
viscosity oils have the best chance of giving adequate lubri- 
cation. 

(2) It is now recognized that the decrease in battery 
efficiency at low temperatures markedly affects the permissible 
oil viscosity at starting temperatures. If we assume that 
full battery output is available at 80 deg. fahr., the output at 
lower temperatures will be as given in Table 2. 

(3) Tests made at the Standard Oil Development Co.’s 
laboratories within the last few months on several 1934 auto- 
mobiles have demonstrated that, with the starter equipment 
on the larger and more powerful engines now being used in 
automotive service, higher torques are required than for the 
cars existing when the 30,000-sec. figure for critical viscosity 
was tentatively set. A conservative figure for critical vis- 
cosity for the average modern high-speed high-powered en- 
gine to permit starting at o deg. fahr. is 23,000 sec. Saybolt. 

To cover more adequately all geographical locations, and 


seasonal operation in any one territory, the curves in Figs. 1 
and 2 present a composite of the foregoing three factors and 
show the maximum permissible viscosity for the average car 
as a function of existing temperature. 

Fig. 1 is a plot of the data given in Tables 1 and 2. If 
23,000-sec. Saybolt-viscosity at o deg. fahr. is the limiting vis- 
cosity for the average car, and the data in Table 1 are repre- 
sentative of change of required torque with temperature, we 
may superimpose upon the sheet the output curve of a starter 
system capable of delivering the required torque at o deg. 
fahr., and torques at other temperatures as calculated from 
Table 2. 

Fig. 2 is a plot of maximum permissible viscosity for the 
average car as determined by the intersection of the required 
torques and available starter torques in Fig. 1. Curves are 
shown both for electric-starter and also for hand cranking. 
For the latter, it is assumed that the average engine can be 
hand-cranked at the required 40 r.p.m. when oil viscosity is 
18,000 sec. Saybolt at o deg. fahr. Hand-cranking tests have 


Table 2—Temperature Effect on Battery Starter-Output 


Temperature, Percentage of Normal 


Deg. Fahr. Starter Torque 
80 100.0 
4) 93.8 
20 87.9 
0 75.2 
—30 66.2 
15 61.4 


shown this to be substantially correct. These curves assume, 
and justifiably, that the minimum cranking speed of 40 r.p.m. 
does not change with temperature since this speed is required 
to lift fuel out of the carburetor jets and deliver it to the 
combustion chamber to be burned. Neither have we con- 
sidered the possibility of high battery-drain reducing battery- 
terminal voltage to a point where the ignition system fails to 
deliver a spark. This is a rare occurrence on modern engines 


Oil Pumping 


It has been demonstrated by various investigators that most 
oils will pump freely in a crankcase only down to their 
pour-point, although some oils will pump down to about 
10 deg. below their pour-point. This fact is so well recog- 
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Fig. 2—Maximum Starting Viscosities at Various Tem- 
peratures 


nized now that all winter oils marketed by reputable com 
panies carry a pour-point low enough to assure pumping in 
cold weather. It has not been recognized heretofore, how- 
ever, that some oil-pumping systems cannot handle even low- 
pour-point oils if the viscosity of the oil exceeds about 35,000 
sec. Saybolt. This is particularly true of pumps located 
above the oil level. Oil of this viscosity does not flow freely 
and, after the oil in the immediate vicinity of the pump inlet 
or inlet tube has been removed, air begins to get into the 
pump inlet and frequently the flow of oil ceases entirely 
when the pump gets air-bound. 

This leads to the conclusion that, at temperatures of 15 
deg. fahr. or below, if the engine can be started there is 
reasonable assurance that the oil is circulating—since the vis 
cosity must be below 35,000 sec. to start at 15 deg. fahr.; 
see Fig. 2—provided of course that the pour-point is at or 
below starting temperature. However, above 15 deg. fahr. 
an electric starter is capable of starting the engine when the 
viscosity exceeds 35,000 sec. and there exists the possibility of 
suffering serious engine damage and excessive wear as a 
result of non-pumping. This is particularly apt to be the 
case in fall weather before heavy oil has been replaced by the 
proper cold-weather grade. It is interesting to note that, for 
hand cranking, if the engine can be started, there is auto- 
matic assurance that the oil will be low enough in viscosity 
to circulate since it is well nigh impossible to crank an engine 


fast enough to get started if the viscosity of the oil in the 
crankcase is above 35,000 sec. Saybolt. 


Sludging 


This phase of engine operation is receiving close attention 
from both engine builders and petroleum technologists. When 
sludge occurs, there is danger of clogging oil screens, oil lines, 
bearing grooves and piston rings, resulting in excessive engine 
wear and in extreme cases actual failure of bearing or scored 
pistons and cylinders. 

Sludge is more dangerous in cold weather operation than 
in warm-weather operation and, for cold operation, the im 
portance ot selecting a quality non sludging oil cannot be 
overestimated. If sludge occurs in hot operation, it does one 
of two things, depending upon the nature of the oil and the 
engine operating conditions. First, it may stay suspended in 
the oil to give it a black color, in which case the oxidized 
materials are circulated with the oil. These materials are 
further oxidized in the ring zone to give, ultimately, ring 
sticking and are centrifuged in drilled crankshafts and bear 
ings to completely clog the oil lines occasionally. Second, the 
sludge may settle out of the oil to form deposits in the crank 
case. This has one questionable advantage in that, if the 
material settles out of the oil, less oxidized material will be 
circulating through the engine to give the troubles enumer 
ated. It has been my experience that, when sludge settles 
out in the crankcase, the operator rarely has trouble with 
sticking rings and burned bearings; whereas, when bearings 
burn out or pistons score or have stuck rings, there are 
usually no excessive sludge deposits in the crankcase, except 
where water is present in the oil. 

Cold-weather operation results in condensation of water 
vapor inside of the engine. The oxidized materials in used 
oil readily emulsify with this water to form pasty masses of 
semi-solid sludge. This has long been recognized and needs 
no further description; however, one important result of this 
was discovered during the unusually cold weather on the 
Eastern Seaboard last winter. A fleet operator using third- 
grade oil complained that his trucks were leaving the unheated 
garage showing oil pressure and that, within 2 or 3 miles, 
the pressure would drop to zero. Several bearings had burned 


Table 3—Effect of Engine Condition on Sludge Accumulation 


‘ Temperature, 
Changes Made Deg. Fahr. 
Test in Jacket Valve 
No. Engine Water Cover 
1 Engine in poor mechanical 
condition but in normal 
adjustment 150 9] 
2 Install new valves and valve 
guides. Other conditions 
unchanged 159 94 
3 Replace piston rings. Other 
conditions as in Run No. 2 150 106 
4 Run cold _ water-jacket. 
Other conditions the same 84 62 
5 Replace old valves and 
valve guides. Other con- 
ditions as in Run No. 31 150 97 
Heat valve cover 150 170 
7 Replace new valves and 
guides; cold jacket 86 90 
8 Same as Run No. | but in 
good mechanical condition 150 125 


@ New piston rings probably not yet giving a good seal. 
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Engine Inspection 

at End of Test 
Valve Compartment Crankease 
Heavy-emulsion 
sludge 


Medium-emulsion sludge 


Practically no sludge Practically no 


sludge 
Practically no sludge Indications of 
sludge“ 


Light-emulsion sludge Medium sludge 


Medium-emulsion sludge Indications of 
sludge 
Practically no sludge Indications of 
sludge 
Light-emulsion sludge Medium sludge 


Practically no sludge Practically no sludge 
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Fig. 3--Sludge Emulsion on an Oil-Pump Screen 


out on the first unusually cold morning and on the next day 
the loss of pressure was observed. When the units were 
returned to the garage they were again showing normal 
pressure and, when the crankcases were dropped, no sign of 
screen clogging was apparent. Finally, one of the crankcases 
was dropped and immediately the pressure gage showed a 
drop in pressure and the screen was found to be coated with 
ice crystals. The finely dispersed water in the form of a 
weak emulsion had frozen and the particles were drawn to 
the screen by pump suction, eventually blocking the screen. 
This apparently occurred only in zero weather or colder. Sub 
sequently, other cars were examined and it was found in 
many cases that ice crystals were collecting on the oil screen 
and that, whether this accumulation reached serious propor 
tions or not before the engine temperature became high 
enough to melt the ice, depended largely upon the size of 
the oil screen. Fig. 3 shows an oil screen coated with an 
emulsion sludge and it is obvious that oil cannot flow freely 
to the oil pump. Engine designers should provide adequate 
pump-screen area and not use too fine a mesh. 

A series of tests was then undertaken to ascertain the 
source of the water and how it might be reduced. Simple 
calculation showed that the normal breathing of the crank- 
case through the vent could hardly account for all of the 
water found in the crankcases, even assuming that saturated 
air in a heated garage was chilled to zero and the process 
repeated several times. The only other conceivable sources 
were leakage of combustion gases into the crankcase past 
leaky piston-rings, and leakage of these gases past worn 
exhaust-valve guides into the valve chamber. 

A Chevrolet engine in unusually poor mechanical condi- 
tion was selected for the tests. An oil of known poor-sludg- 
ing quality was selected for the lubricant. Then followed a 
most interesting series of experiments. During the series of 
tests it became desirable to construct a water jacket on the 
outside of the overhead-valve cover to control the temperature 
of the valve-rocker-arm chamber. This special cover is shown 
in Fig. 4. Each test consisted of 35 hr. at a speed and load 
corresponding to 40 m.p.h. on level road, running for 50 min. 
and idling for 10 min. of each hour. Oil temperature was 
held at 160 deg. fahr. The results for each successive test 
are shown in Table 3. The conclusions to be drawn from 
these results include the following: 


(1) Mechanical condition of the engine primarily deter 
mines the degree to which emulsion sludges will collect. 

(2) Loose-fitting exhaust-valves and worn valve-guides per- 
mit combustion products to reach valve chambers. Valve 
chamber covers or plates usually provide a cold surface to 
condense moisture from combustion products. 

(3) Cold cylinder-jacket water is inducive to condensation 
of water in the crankcase. 

(4) Leaky piston-rings permit blowby into the crankcase 
and water may condense on cold surfaces, resulting in emul- 
sion sludges in the crankcase. 

(5) If all engine surfaces are kept reasonably hot, the water 
vapor which gets into valve and crankcase compartments 
escapes from the ventilators or breathers before it can con 
dense. 

Fig. 5 is a curve showing the condensation temperatures 
at atmospheric pressure for combustion products when oper 
ating at various air-fuel ratios. These valves are calculated 
for an average fuel having 14.5 per cent by weight of hydro 
gen and on the assumption that dry air enters the carburetor. 
It is seen that combustion products which leak into and fill 
the crankcase and valve chambers begin to condense out 
water if they come into contact with a surface at from 120 
to 145 deg. fahr., depending upon carburetor adjustment. A 
humid atmosphere in summer weather may increase these 
condensation temperatures by about 1o deg. fahr. due to the 
increased amount of water in the combustion products. The 
humidity effect is negligible in winter weather, when absolute 
humidity is necessarily low. 

For existing engines which are subject to water accumula. 
tion in the crankcase and emulsion-sludge formation with 
its dangerous possibilities, the first step to remedy the condi- 
tion is to use a non-sludging lubricant and to replace valves, 
valve guides and piston rings. The second is to provide 
means for keeping the air in the vicinity of the engine at a 
reasonably high temperature by the use of radiator covers, 
thermostatic shutters and reduction of bottom ventilation of 
the engine, to keep engine surfaces warm enough to prevent 
moisture condensation on the inside surfaces. 

For the engine manufacturer, there is indicated a necessity 
tor better materials and better design to reduce valve-stem and 
valve-guide wear; better piston-ring design to decrease blowby; 
means of ventilating crankcases and valve chambers so that 
moisture does not condense therein, and, coincident with this, 





Fig. 4—A Water Heater for a Chevrolet Valve-Chamber 
Cover 
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Fig. 5—Curve Showing Temperatures at Which Water 
Will Condense at Atmospheric Pressure 


a cooling and under-hood-ventilation design which will main 
tain reasonably high engine-surface temperatures even in cold 
weather. Intermittent service in cold weather gives the most 
trouble in this regard and offers the most difficult problem 
of solution. 

Efficient oil filters, while minimizing the trouble, cannot 
remedy it entirely since acidic bodies entering the crankcase 
with fuel dilution are usually excellent emulsifying agents 
and emulsions may form even in the absence of oxidized 
carbonaceous particles in the oil. Further, when freezing 
weather occurs, there is danger of the freezing of water 
particles and resultant engine damage. The only safe recourse 
for the operator at present is to drain and refill the crankcase 
at frequent intervals in very cold weather with an oil of low 
sludging-tendency. 


Wear 


There has long existed among automotive engineers a 
belief that engine wear was highest during cold-weather oper 
ation. Indeed, laboratory tests and a wealth of practical 
experience by operating people left little doubt that such was 
the case. Until more or less recently, this increased wear was 
largely attributed to the use of the choke in starting and 
warming up and the resultant thinning out and washing off 
of the oil on the cylinder walls. However, recent investiga 
tion, while substantiating the fact that wear is high in 
cold weather—higher even than had been believed—indicates 
rather strongly that the major part of the wear is not caused 
by the removal of lubricant from cylinder walls, but rather 
to corrosion. 

In March, 1933, Ricardo* presented a paper in London 
giving the first clear-cut version of the corrosive wear-theory. 
Briefly this was to the effect that, at the moment the piston 
reached the end of its stroke, the oil between the ring and 
cylinder was squeezed out; then, as the piston moved on the 
return stroke, the cylinder was wiped clean until the oil film 
could be re-established. Hence, on each stroke, a clean sur- 
face-—unprotected by oil film—was exposed to the chemically 
active products of combustion and rapid corrosion occurred. 
The succeeding piston stroke removed the corroded material 
and the process was repeated. Several observations were men- 
tioned tending to indicate that it was not primarily the 
abrasive action of the rings, perhaps the strongest argument 


3 See Journal of the Institution of Automobile Engineers, March, 1933, 


p. 13 and June, 1933, p. 45; Ricardo. 
See Journal of the Institution of 
p. 73; Williams. 
5 See Journal of the Institution of Automobile Engineers 
ber, 1934, vol. 2, No. 10, p. 19; Williams. 
See S.A.E. Journat, July, 1924, p. 47; 
TSee Bulletin No. 
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being the observation that in the case of the sleeve-valve 
engine where relative movement between cylinder (sleeve) 
and piston ring is never zero—and the oil film is not broken 

the wear at the top of the piston travel is only a small 
fraction of that for the conventional engine. 

A few months later the first interim report* of the Insti- 
tution of Automobile Engineers Research and Standardization 
Committee on Cylinder Wear was published, lending valu- 
able technical support to Ricardo’s theory, and offering per- 
haps the first sound technical data on the effect of operating 
temperature on cylinder wear. With the recent publication 
of the second report of this committee® there exists in these 
two articles probably the best available published data on the 
causes of cylinder wear. 

Of particular interest at this time is that portion of their 
work which relates wear to low operating-temperature. It 
is first shown that the lubricating oil could be diluted up to 
go per cent before there was a noticeable increase in wear, 
although other troubles were encountered with the engine. 
While the use of the choke may dilute the oil on the cylinder 
wall more than go per cent, the data lessen the probability that 
the over-use of the choke in starting and warming up is re 
sponsible for the increased cold-weather wear. In succession, 
they ran tests to determine the effect of reduced lubrication, 
high cylinder-wall temperature, load, speed, starting and stop- 
ping, and in no case did they find excessive wear. However, 
when operating at reduced cylinder-wall temperature, exces- 
sive wear resulted. For example, the wear was found to be 
eight times greater at 122 deg. fahr. cylinder-wall temperature 
than at 212 deg. fahr. In general they found that, above ap 
proximately 194 deg. fahr. the cylinder wear was not ex- 
cessive; whereas, below that temperature, wear increased 
rapidly. 

That this increase in wear is due to the corrosive action 
ot combustion products accelerated by the condensation of 


water on the cold surfaces seems amply justified. In 


1924, 
Clayden® was able to collect 10 cc. of water per cylinder 
during a 10-min. warming-up period. The J.A.E. report 


referred to shows that hydrogen fuel run at low temperature 
gives less than half the wear of a gasoline fuel, showing that 
the water condensation alone is insufficient to give excess wear. 

It is further stated that the amount and quality of lubri 
cating oil on the cylinder wall during cold starting and cold 
running operation markedly affects the total amount of wear 
the wear decreasing as the amount and quality of the oil 
increases. We would point out that, since wear decreases 
with increased amounts of oil, this is a strong recommenda 
tion for using 10-W and 20-W motor-oils for winter oper 
Further, since the 
thickness of the oil film, or quantity of oil, on the cylinder 


ation quite aside from ability to start. 


wall at the time the engine is started is in large part de 
pendent upon what its viscosity at high temperature is 
since engines are shut down hot and a low-viscosity oil drains 
from the cylinder walls more completely—the importance of 
high viscosity-index is immediately apparent. The higher the 
viscosity index is, the higher is the viscosity at high tempera- 
ture for a given “easy-starting’”’ viscosity at low temperature. 
This is verified by the work’ of H. H. Langdon, who has 
shown that engine wear is decreased up to 54 per cent by 
using oils of high viscosity-index. 

To give a more practicable interpretation to the I.A.E. 
report as regards the effect of starting temperature on cyl- 
inder wear, their data have been replotted on semi-logarithmic 
paper and are shown in Fig. 6 in terms of water-jacket tem- 
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Table 4—Relation between Cylinder-Wall and Jacket-Water 


Temperatures 
Load Cylinder Wall Temperature at 
Top of Piston Travel, Deg. Fahr. 
Full Jacket Temperature + 72 Deg. Fahr. 
Half Jacket Temperature + 62 Deg. Fahr. 
Quarter Jacket Temperature + 52 Deg. Fahr. 


perature in degrees fahrenheit rather than cylinder-wall tem- 
perature in degrees centigrade, and extrapolated to o deg. 
fahr. While the oil used may and does affect the wear, it 
is probable that, within reasonable limits, the relative wear 
at low temperatures compared to normal operating wear is 
substantially the same for all oils. To make this conversion 
to jacket-water temperature, it has been necessary to deter 
mine the relation between cylinder-wall and jacket-water 
temperatures. Tests made at the Standard Oil Development 
Co.’s laboratories show that at the top of the piston travel- 
opposite the top ring of the piston, where the cylinder wear is 
the greatest—the difference between jacket-water temperature 
and cylinder-wall temperature is substantially independent ot 
speed and varies with load as shown in Table 4. 

Since, during the starting and warming-up period, engine 
load is rarely in excess of 30 per cent of full load, the con 
version of the I.A.E. data is based on a differential of 50 
deg. fahr. at the end of the warming-up period. Further, it 
starting occurs at o deg. fahr., the differental is zero degrees. 
Inasmuch as the I.A.E. data are tor continuous operation at 
the respective temperatures, and in practice the engine tem 
perature increases from starting temperature to normal run- 
ning temperature during the warming-up period, it is possible 
to approximate the relative wear which occurs during a single 
start and warming-up, and the equivalent “additional miles” 
of wear, by combining the rate of increase of jacket-water 
temperature with the rate of wear as affected by temperature, 
assuming cooling-water temperature and jacket-water tem- 
perature equal at the start and differing by about 50 deg. fahr. 
when fully warmed up. 

The rate of warming-up is shown in Fig. 7, which is a 
composite of data from several cars run on the Standard Oil 
Development Co.’s cold-room rear-wheel dynamometer. Each 
car was started at o deg. fahr. and warmed up at approxi- 
mately 25 to 35 m.p.h. with cold air being delivered against 
the radiator at equivalent car speed. Hence the figures are 
representative of average road practice for zero weather, 
although some thermostatic systems warm up the engine at 


an appreciable faster rate. 

By dividing this warming-up curve into 4-min. incre 
ments and reading the average temperature over each 4-min., 
then reading and tabulating the wear/1o00 miles from Fig. 5, 
and making the necessary calculation to reduce this wear per 
0.25 miles—traveled in ¥, min. at 30 m.p.h—a figure for 
total wear is obtained. For the illustration shown, the calcu- 
lations show that: 

(1) Starting and warming up an engine at o deg. fahr. 
results in 13.2 times the wear which would have occurred 
had operating temperature been normal. (If the engine did 
not warm up during this 20-min. period, the wear would 
have been about 85 times normal wear.) 

(2) Each start and warming-up at o deg. fahr. is the 
equivalent of 130 miles, or an additional mileage during the 
20-min. warming-up at 30 m.p.h. of 120 miles which do not 
show on the odometer life of the car. 


The significance of these results will depend largely upon 
what the normal wear for a given engine may be. This 
normal wear will depend in turn upon design, rings, size, 
fuels and lubricants used. In the case of the modern pas- 
senger car, the increased wear during starting and warming 
up is probably of little significance as shown by the following 
data on engines in the lowest-priced cars on the market. 

(1) An eight-cylinder car in everyday road service showed 
an average cylinder-wall wear of but 0.0008 in. in 32,165 
miles. 

(2) A six-cylinder engine on dynamometer test at 50 m.p.h. 
equivalent speed showed a cylinder wear of 0.00133 in. in 
14,000 miles. 

(3) An eight-cylinder engine on dynamometer tests at 40 
and 50 m.p.h. equivalent speed for 42,000 miles, plus 22 
cold-starting and warming-up tests from o deg. fahr. and 

15 deg. fahr., showed, at the end of the operation, an 
average wear of 0.00194 in. per cylinder. 

It might be concluded from this analysis of the cold-start 
ing wear-problem that its importance lies not in the extra wear 
occurring during the starting period but rather in sustained 
operation at low engine-temperatures. 

Engine builders are providing two types of thermostatic 
control of jacket-water temperature, one system bypasses the 
radiator and results in quick warming-up of the jacket water 
due to the lesser volume of water to be heated. The other 
closes radiator shutters and circulates the full amount of 
water at all times. This warms up the engine more slowly; 
but it has a decided advantageous feature in that engine 
surface temperatures are kept warmer, thus reducing the 
probability of emulsion-sludge accumulation. A combination 
of both systems would provide the minimum of wear during 
the warming-up period plus reduction in the probability of 
excessive emulsion-sludge accumulation. 

There are other factors entering into engine operation at 
low temperatures which are worthy of close consideration, 
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Fig. 7—Average Rate of Warming-Up of Passenger-Car 


Engines 


factors which may contribute to low-temperature wear to an 
extent that values may be several fold the figures given in 
Some 


(1) Abrasive material in the oil will greatly accelerate wear, 


the preceding paragraphs. of these are: 

and this may be particularly significant under starting and 
warming-up conditions where the amount of lubricant reach 
An efficient 
in minimizing this possibility. 


ing the rubbing surfaces is far below normal. 
oil filter is of great value 
Lacking such, it is desirable to change oil frequently in winter 
operation, and this is particularly true in cases where moisture 
collects in the crankcase. 

(2) Williams* has shown that CO, in the presence of mois 
ture forms carbonic acid which, in turn, causes rapid corro 
sion and wear of cylinder walls and piston rings. Since CO» 
is one of the principal products of combustion, it is important 
to prevent its conversion to carbonic acid by reducing the con 
densation of the water vapors in combustion products. It 
will be seen from Fig. 5 that, for lean mixture-ratios, water 
condenses at higher temperatures than for rich mixture-ratios; 
and, at the same time, the CO» content of the exhaust gases 
is higher for lean mixtures, both contributing to corrosion 
wear probability. 

(3) It is popularly believed, and has been frequently stated 
that high-sulphur fuels cause rapid wear. Present knowledge 
on this point does not permit of making any such broad state 
Some of the West 
Coast gasolines are high in sulphur, and yet have given ex 
cellent performanc« 


ment, even for low temperature operation. 


for many years in areas experiencing 


bitter cold weather. On the other hand, there have been 


evidences of poorly refined gasolines from low-sulphur crudes 
giving excessive corrosion. On the whole question of sulphur 
in the fuel, the best assurance which the operator has for 


obtaining good performance from 


is to purchase his fuel 
reputable marketers. 

(4) Gasoline fuels vary widely in their “warming-up” 
characteristics, and one which permits quick application of 
load without the necessity for using the choke will be of 


material aid in reducing warming-up time. Both sludging 


1S 


and wear are lessened as a result. 
se r) f ti t n f n Aug Septem 
he 134, v ~ 19; Will s 
9 See Journal of the Institution of Automobile Engineers, August-Septen 
ber, 1934, vol. 2, No. 1 l Williams 
10 See Bulletin No. 20, June, 1934, 1 ) School of Engines gy, Pet 


sylvania State College 


Vol. 36, No. 2 


The recent interest in the use of alcohol blended fuels 
brings up the question of their effect on engine wear. Data 
in this respect? show that, at the lower operating-tempera 
tures, ethyl alcohol of the order ol I5 to 20 per cent in gaso 
line results in approximately twice the wear as the sam« 
gasoline without alcohol, although at high temperatures there 
is no difference in wear. ‘This increase is attributed to the 
formation of certain organic acids in the combustion of the 


alcohol. 
Kerosene and Diesel Engines 

So tar, What 
the situation is with respect to the kerosene-burning engines 
and the Diesel, it is difficult to say: 


only gasoline engines have been discussed. 


It seems reasonable to 
believe that the effect of operating temperatures, as such, with 
resultant moisture condensation, will result in at least equal 
relative wear to that which obtains in the gasoline engine 
lhe effect of the chemical composition of the fuel, particu 
larly with regard to sulphur content, is more difficult to 
estimate. It is well known that some Diesel engines, par 
ticularly the two-cycle engines, are suffering from excessive 
wear; and it is significant that most of the service where high 
wear is Occurring 1s in marine work where jacket-water tem 
peratures are normally maintained at lower values than for 
industrial, tractor and automotive service. Sulphur content 
ot Diesel fuels is well above that for gasoline, usually being 
in excess of 0.50 per cent and normally running around 1 
per cent tor this type or service. 


Some are as high as 3 per 


cent sulphur. For the most part, wear is not prohibitive and 
this may be due to the protective effect of this type of fuel, 
providing a film of fuel oil on the cylinder walls and thereby 
reducing corrosive possibilities. Also, the cylinder-wall tem 
peratures of the Diesel are of necessity somewhat higher than 
tor the gasoline engines, which also contributes to less wear 
trom the corrosive-wear theory. 


It has also been stated!” that the 


use of Diesel tuels of low 
ignition-quality will result in increased cylinder wear. This 
might well mean also that, even for fuels of good ignition- 
quality, wear might be excessive under operating conditions 
where temperatures were not high, such as during idling o1 
in certain marine services. 

In conclusion, to give the utmost satisfaction during oper 
ation at low temperatures, the following general rules might 
be suggested: 


(1) Use a motor oil of 


proper viscosity at starting tem- 


peratures to assure easy starting. 

(2) To minimize wear during starting, use the highest 
possible viscosity index. This will also assure optimum pro 
tection at high operating temperatures. 

(3) Warm up as quickly as possible. This may be accel 
erated by thermostats, radiator shutters, rapid application of 
load, and the like. 

(4) Use only quality lubricants to minimize sludge for 
mation. 

(5) Maintain engines in good mechanical condition, par 
ticularly with respect to piston rings, valves and valve guides, 
and oil filters. 

(6) For the 


fuels. 


greatest 


protection, use branded 


only quality 

(7) Engine builders might well give more thought to the 
possibilities of incorporating in design the use of non-corrosive 
steels; improvements in design to prevent blowby past pistons 
and valves; incorporation of features to speed up the warm 
ing-up period; and provide means of maintaining reasonably 
high engine-surface temperatures in cold weather. 


n- 


ES. 
ed 
he 


ive 


ns 


bly 


News of the 
Society 


Management Precepts 
Proposed by G. V. Orr 


@ So. California 


At the Jan. 11 meeting, 72 members and 
guests attended the technical session and 58 
were present at the dinner which preceded it. 
The speakers and subjects were G. V. Orr, Re- 
gional Manager, Chrysler Sales Corp., who 
spoke on The Automobile Today and on Man- 
agement Relationships; J. R. Barton, who 
showed a motion picture of the Chrysler Plant, 
and Paul W. Gaebelein, plant manager of the 
Chrysler Corp., who answered questions. The 
prominent discussers were Walter Hall, E. E. 
Tattersfield, C. T. Austin, E. R. Jackson, W. 
Linville, W. S. Smith, F. W. Gardner, C. F. 
Lienesch, Carl Abell and Frank R. Elliott. 

Following, are some of the precepts advo- 
cated by Mr. Orr: 


For the Executive 

The “Boss” 
another. 

Avoid the “I” disease. Make it a “We” 
organization, 

A real executive earns because of what he 
gets done, rather than what he does. 

A man accomplishes most when some appre- 
ciation is shown for his work and ideas. 

A good manager is not prejudiced by short- 
comings that are emphasized through close as- 
sociation. 


cannot think one way and act 


For the Employe 


Obey orders. 

To serve well, an employe must have peace 
of mind. 

Be enthusiastic. An employe must have a 
real desire to be of service. 

Honor the “Chief.” 

Other points advocated were: Say it on 
paper. Suggest what to do, not what not to 
do. Delegate authority with responsibility. 
Constructive criticism increases a firm’s assets; 
destructive, its liabilities. If you want an em- 
ploye interested in you and your business, take 
an interest in him and his. When any one 
fellow really tries to help another, he cannot 
help but help himself. 


Traffic is Subject 
Of Three Speakers 
@ Baltimore 


The Jan. 3 meeting of the Baltimore Section 
was held at the Engineer’s Club, 65 attending 
the dinner and 102 being present at the techni- 
cal session. A symposium on traffic and safety 
was presented, the speakers being Paul L. Hol- 
land, chief engineer, Public Service Commission, 
and Preston D. Callum, general chairman, 


Baltimore Safety Council; chairman, Baltimore 
Traffic Committee; and secretary, Warfield- 
Roloson Co., Inc. 

The meeting was conducted by Adrian 
Hughes, Jr. The most prominent discussers 
were: Gen. Charles D. Gaither, Commissioner 
of Police; Bernard L. Crozier, chief engineer, 
City of Baltimore; Robert M. Reindollar, as- 
sistant chief engineer, State Roads Commission; 
and Judge Joseph F. DiDomenico of the Traf- 
fic Court of Baltimore. 


Section Endorses 


Inspection Work 
@ Oregon 


The Oregon Section meeting on Dec. 14 was 
held at the Refining Industries Plant at Port- 
land. The dinner attendance was 79 and 89 
were present at the technical session. 

The Section endorsed a compulsory inspec- 
tion system which was proposed by R. W. Mann 
who asked that a motion be made by the Ore- 
gon Section accordingly. This motion was sec- 
onded by A. R. Trombly and carried by a 
unanimous vote. This endorsement was for 
a compulsory inspection at least twice a year 
of all motor-vehicles in the state for mechani- 
cal requirements of safety. The endorsement, 
which will be forwarded to the Oregon Safety 
Committee, came as an aftermath of discus- 
sion following a talk by J. Verne Savage, 
superintendent of municipal shops, in which he 
cited facts and statistics regarding mechanical 
safety of the average motor-vehicle, founded on 
his recent experiences supervising Portland’s 
safety lanes. 

This safety inspection showed the following 
official summary of the Oct. 15-Nov. 16 safety 
inspection conducted by the Portland trade in 
conjunction with the “Let’s Quit Killing” cam- 
paign sponsored by The Oregonian and the 
Oregon State Motor Association. The figures 
were released by the Motor Association. There 
was an average of 308 cars tested a day and 
8866 cars were tested, of which 4751 were 
passed O.K. and 4115 were rejected because of 
some defect in mechanical equipment. 

The following defects were found: License 
plates, 4 per cent; operator’s license, 2 per cent; 
brakes, 17 per cent; wheel alignment, 8 per 
cent; lights, 37 per cent; tires, less than 1 per 
cent; windshield swipe, 96 per cent; rear-view 
mirror, less than 1 per cent; horn, less than 1 
per cent; windshield vision, less than 1 per 
cent; muffler, less than 1 per cent; steering 
mechanism, less than 1 per cent. On 10 per 
cent of cars tested, both braking and lighting 
defects were found. . 

That the disrepute in which reclaimed oils 
stand is due to haphazard methods so often 
used in their re-refinement, was the conclusion 
drawn by S. C. Schwarz, chemist of Refining 
Industries, in the second talk of the evening. 
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“The biggest fault of reclaimed oils is sedi- 
ment,” Mr. Schwarz claimed. “The average 
small plant is not equipped to eliminate this or 
to make accurate tests as to the reliability of 
the finished batch. Oils do not wear out, and 
if the re-refinement is conducted scientifically, 
may be reclaimed to good advantage.” 
Presentation to Oregon State College of a 
butane carburetor and a display panel showing 
oil in the various stages of refinement was a 
third feature of the meeting. The carburetor 
was received from the Holzapfel Instrument 


Co., Los Angeles, and the panel from the Texas 
Oil Co. 


Bushnell Gives Paper 


On Automotive Oils 
@ Northwest 


Oil consciousness as a means for reducing 
misuse and abuse of lubricants was advocated 
by Sherman W. Bushnell, chief engineer, Auto- 
motive Engineering Co., Seattle, in a paper at 
the Jan. 11 meeting of the Northwest Section. 
Beginning with some more or less elementary 
definitions and explanations of friction and its 
laws and of the physics and chemistry of oils, 
Mr. Bushnell led up to the vital characteristics 
of lubricating oils. As the three most signifi- 
cant properties of automotive lubricants the 
author cited viscosity, stability and_ oiliness, 
quoting H. C. Mougey, of the General Motors 
Research Laboratories. 

After defining viscosity and the units of its 
measurement, Mr. Bushnell discussed the effects 
thereon of pressure and heat. The viscosity of 
mineral oils increases considerably with pres- 
sure—up to 1500 per cent at 15,000 lb. per 
sq. in.—which is of real practical value in cases 
of sudden or unusual bearing overloads. The 
viscosity of all oils falls rapidly with increase 
of temperature. Different oils behave differ- 
ently in this respect which may be evaluated 
with the help of the Viscosity-Temperature 
Chart of the American Society for Testing Ma- 
terials. A reproduction of this chart was at- 
tached to the paper. By plotting viscosities at 
two temperatures on the chart a straight line 
through these two points may be drawn to 
indicate by its slope the magnitude of the 
change in viscosity with temperature of the 
particular oil under consideration. Oils may 
be classified in this respect by the so-called 
Viscosity Indices which are readily determinable 
with the help of another chart appended to 
the paper. 

The importance of viscosity becomes appar- 
ent when one considers its effects. At low 
temperatures the ability of the oil pump to 
pick up the oil in the crankcase is dependent 
on its viscosity. In one instance, starting at 
28 deg. fahr. it took over 11 min. before any 
oil reached the top ring of the piston. ‘Think 
what was happening all that time to the rings, 
cylinder walls, valve gear, etc., to say nothing 
of the bearings,” Mr. Bushnell emphasized. At 
high temperatures the viscosity becomes the 
limiting factor which determines the load a 
bearing will carry. It is important that the 
viscosity be low when the engine is cold and 
high when it is hot. Unfortunately oil works 
the other way; hence, the importance of se- 
lecting an oil with a high viscosity index. 

The usual method for measuring viscosity 
is by the Saybolt viscosimeter whose drawback 
is the impossibility of testing other than per- 
fectly clean oils. Mr. Bushnell and George E. 
Bock have developed a machine for measuring 
accurately viscosities of any liquid regardless 
of the amount of solid matter which it may 
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contain. It reads directly and is very much 
faster than the Saybolt type of viscosimeter. 
Since engines are lubricated by means of a 
large supply of lubricant which is used over 
and over again the question of stability is im- 
poftant. The change in viscosity with tem- 
perature has been mentioned as one change 
which occurs in service with all oils. The 
changes in specific gravity, flash and fire points, 
volatility, viscosity as a result of dilution, oxi- 
dation, acidity, decomposition, etc., are all mat- 
ters of stability which change the value of 
the oil as a lubricant from what it was origin- 
ally, and thus its ability to resist these changes 
are a direct measure of its quality. Under sta- 
bility we should include also any chemical 
changes by which the oil might cause corrosion, 
gumming, or excessive carbon. Many of these 
things may be determined in the laboratory. 
Mr. Bushnell described briefly the tests and the 
conclusions which may be drawn therefrom. 
Others may be found in actual service only. 


Affect Oil 


When it comes to used oil two factors are 
often mentioned—dilution and solids. Much 
has been said about dilution, but evidence 
seems to be lacking to show that under ordi- 
nary circumstances it has any bad effects. As 


Two Factors 


a matter of fact there is evidence the other 
way as we learn how much lighter oils we 
should be using. When it comes to solids 


this is a different matter. Solids—carbon, gum, 
oxides, metallic particles from the motor, road 
dust, etc.—injected into the fluid film can have 
nothing but deterring effects. Carbon is the 
most important. Carbon formed by actual 
burning and decomposition of both fuel and 
oil due to high heat is extremely serious. It 
cannot be eliminated entirely but much can be 
avoided by the use of an oil which will not 
decompose too readily and one which is thin 
enough so that its film thickness on the walls 
of the combustion chamber and cylinder will 
be outside the reach of the combustion flame. 

Many are familiar with oils sold as upper- 
cylinder lubricants and motor breaking-in oils 
which contain what is known as colloidal 
graphite, said Mr. Bushnell. The same carbon is 
formed by the combustion of motor fuel. An 
oil run 500 miles cannot be told under extreme 
magnification from the product you buy to 
break in your motor with. If the other pollu- 
tion could be kept out of the oil in a motor, 
it would be a shame to change the oil under 
10,000 miles and perhaps even then. Colloidal 
graphite in the right proportion is a great 
help in breaking in new or rough bearing sur- 
faces. If the oil is to be changed often, a 
steady diet of graphite in very small quantities 
is a good thing. If the oil is not changed 
often, graphite has no value in a motor well 
broken in. It may be actually detrimental by 
building a heat barrier at a critical point or 
clogging small passages or increasing the vis- 
cosity of the oil. 

Gums themselves are not harmful in a motor 
in small quantities but they do plenty of dam- 
age as a binder for carbon and other solids. 
Use oils with as little gum forming contents 
as possible. A good oil filter and a good air 
filter will keep down road dust and metallic 
particles. Metal particles in crankcase drain- 
ings after a motor is broken in means only 
faulty lubrication. Oxides are to be kept down 
by using chemically stable oil and running it 
cool. 

When fluid film lubrication fails the prop- 
erty of oiliness is important. In modern con- 
ception it is the tendency of the lubricant to 
become absorbed in the bearing surfaces thus 
tending to saturate the attractive forces of the 
surfaces and to lower their capacity for co- 
hesion. With the exception of a few special 
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cases it has not been definitely demonstrated 
that oiliness is of any real advantage in the 
operation of an automobile engine. 

Mr. Bushnell illustrated his paper by charts 
and exhibits of laboratory apparatus, including 
the new viscosity-testing machine, and samples 
of oils which have undergone various tests. 

The meeting, which was held at the New 
Washington Hotel, was attended by more than 
90 members and guests. John E. 


Holmstrom 
presided. 


Gruse Describes 
Gasoline’s Points 


® Pittsburgh 
At the 


Dec. 6 meeting of the Pittsburgh 
Section, 


William A. Gruse spoke informally 
to 100 members and guests on “Gasoline’’. 
Mr. Gruse, a member of the Pittsburgh Sec- 
tion, is director of petroleum research at the 
Mellon Institute. His talk was particularly in- 
teresting to his audience which included many 
maintenance men and fleet operators. 

Defining gasoline as 


a complex mixture of 
hydrocarbons, 


possibly 2,000 or more com- 
pounds of the same general series, Mr. Gruse 
stated that gasoline must fulfill 
portant requirements—it must burn—it 
have volatility. As to the first 
not much is required merely to 


two im- 
must 
requirement, 
run a motor 
vehicle—kerosene, for example, will serve. Vola- 
tility, however, affects such 
as ease in starting, accel 
power. 

The most satisfactory 
volatility lies in 
per cent ol 


most 


important factors 


eration, 


economy, and 


method of 
distillation 


expressing 
curves, showing 
distillation against fahrenheit tem- 
peratures. Mr. Gruse discussed in detail the 
effect of volatility on starting, acceleration, 
crankcase dilution and vapor-lock. The influ- 
ence of engine design on the antiknock charac- 
teristics of gasoline and the ratings is 
extremely marked, as shown by exhaustive tests 
on actual motor 
These tests were 


octane 
vehicles of current design. 
conducted on the famous 
Uniontown Hill, using engines of various types. 
Variations in design showed as high as 20 
octane numbers increase for the same gasoline. 

The type of engine showing the poorest re- 
sults from antiknock standpoint was the con- 
ventional L-head with flat top. This design ap- 
parently does not take advantage of the anti- 
knock potentiality of the gasoline on account 
of turbulence and long flame travel. Slightly 
better in performance was the conventional 
valve-in-head with spark plug on the side. Bet- 
ter still was the Ricardo L-head type, which 
gave a very favorable performance with ap- 
parently less turbulence, less flame travel, and 
less exhaust gas popping. 


Design Increases Rating 


The best performance, as far as developing 
the most favorable octane rating of the gaso- 
line, was observed in a modified valve-in-head 
type with four valves and a pent-roof cylinder 
head with the plugs in the center. This de- 
sign showed an increase as high as 20 octane 
numbers for the same gasoline used in the other 
motors. It was noted during these tests, ac- 
cording to Mr. Gruse, that cooling cylinder 
walls showed an increase as high as two octane 
numbers. The temperature of the intake mani- 
fold seemed to have greatest effect, the octane 
rdting increasing as the manifold is cooled. It 
was noted also that volumetric efficiency va- 
ried according to the octane rating, the de- 
termining factor apparently being the amount 
of exhaust gas left in the cylinder. 


In discussing mileage performance, Mr. 


Gruse stated that this depends on the utiliza- 
tion of the actual heat units (B.t.u.) in the gaso- 
line. The present gasolines vary very little 
in B.t.u. value. This is evident from exhaus- 
tive tests made using different types of gasoline 
at present on the market. Gasolines of today, 
of course, are not comparable with the gaso- 
lines of ten or twelve years ago in which the 
end points varied from 417 deg. to 492 deg. 
The end points of gasolines in common use 
today vary from 312 deg. to 400 deg. This 
improvement in gasolines has made possible the 
operation of more efficient motor designs and 
very marked increases in compression ratio. 

Mr. Gruse stated that increasin& compression 
ratio and maintaining intake manifold tem- 
perature at about 50 deg. above the dew point 
of the gasoline may give an increased per 
formance approximating 38 per cent. 

The combustion of 
what is practically an explosion of the gasoline 
molecules and involves so many complex 
changes that they are difficult to follow. The 
degree of this combustion, however, can _ be 
indicated by analyzing the exhaust gasoline, the 
most common type of analyzer working on the 
theory of thermal conductivity of the exhaust 
mixture. While the results obtained from 
the use of the analyzer should be of great 
assistance to the carburetor expert in making 


adjustments, they should not be accepted blindly 
as they 


gasoline results from 


gas 


are affected by many factors and the 
highest motor efficiency may not result in satis- 
factory performance of the vehicle. 

An active discussion, following Mr. Gruse’s 
paper, was participated in by Mr. McDonald 
ot West Penn Power Co., Mr. Chandless of 
General Motors Truck Co., John A. Orr, 
Equitable Auto Co., Mr. Hoff of Ford Motor 


Co., Mr. Eaton of Bell Telephone Co., C. R. 


Noll, Gulf Refining Co., and many others. 


Impromptu Meeting Pleases 


An impromptu program presented at the 
Jan. 8 meeting of the Pittsburgh Section proved 
most enjoyable to an audience of 60 members 
and friends. The scheduled speaker, A. E. 
Feragen, Bendix Products Corp., who was to 
talk on “Steering Problems”, was unable to 
reach Pittsburgh due to the interruption of 
airplane service from New York. 

“Pinch hitting’ for Mr. Feragen, John M. 
Orr, manager, the Equitable Auto Co., pre- 
sented a paper entitled “Procurement of Ma- 
terials”, C. R. Noll, Gulf Refining Co., made 
a most illuminating talk on “Oil”, and Mr. 
Chandless and Mr. Fahnestock discussed new 
features in the 1935 motor car models. 

Mr. Orr’s paper, previously presented before 
the Association of Transit Engineers, dealt 
with problems confronting fleet operators in the 
procurement, stocking and handling of the ma- 
terials, parts, and supplies incident to fleet 
maintenance. Appreciable savings may be made 
by reducing the amount of “red tape” involved 
in securing material requisitions for small parts 
and supplies, without loss of accuracy in stock 
control, said Mr. Orr. Proper consideration 
of availability of materials in given localities, 
stocks carried by convenient jobbers, parts avail- 
able at local manufacturers branches, etc., will 
largely eliminate obsolescence and the carrying 
of cumbersome and expensive inventories. 
These and other economies which can be made 
along these lines are very effective in the re- 
ductions of maintenance costs which are re- 
quired in present-day fleet operations. 

Mr. Noll, in discussing “Oil”, took up in 
some detail some of the chief problems to be 
considered by the Society’s Lubricants Commit- 
tee at the Annual Meeting in Detroit. Accord- 
ing to Mr. Noll, no satisfactory machine or 
method for rating extreme-pressure gear lubri- 
cants has as yet been adopted. The necessity 
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of rating such lubricants is becoming increas- 
ingly important due to the vast increases in 
loads to be carried by motor car gears. Higher 
speeds, smaller gears, and changes in gear de- 
sign have all contributed to the constantly in- 
creasing pressures which the lubricant must 
withstand. ‘There are three major require- 
ments to be met by the successful ‘EP’ lubri- 
cant”, said Mr. Noll, “first, it must not be cor- 
rosive; second, it must not be abrasive; third, 
it must retain its extreme-pressure character- 
istics”. 

Two other problems to be considered are the 
advisability of changing the viscosity limit of 
40 S.A.E. grade oil; and improvement in speci- 
fications for transmission and differential lu- 
bricants. 

Mr. Noll explained the value and use of the 
“Viscosity Index’ in expressing relative heat 
break down characteristics of lubricating oils. 

A lively discussion followed Mr. Noll’s talk, 
“Oil” as usual being a more or less contro- 
versial subject. 

Three of the speakers on this impromptu 
program, Mr. Orr, Mr. Noll, and Mr. Fahne- 
stock, are former chairmen of the Pittsburgh 
Section. Suggestions were made by several 
present that “impromptu” informal meetings 
be held more often. 


. 
Fischer Speaks On 
.* 
Diesel Applications 
@ Chicago 

The speaker at the Dec. 5 meeting of the 
Chicago Section, held at the Stevens Hotel, was 
Hans Fischer, of the Buda Co., whose subject 
was Diesel Engine Application to Trucks, 
Tractors and Buses. The total attendance 
was 119. Prominent.discussers were: A. J. 
Scaife, of the White Co.; A. W. Scarratt, of 
the International Harvester Co.; and Carl C. 
Hinkley, of the Buda Co. The meeting was 
held in connection with a session of the Na- 
tional Tractor and Industrial Power Equip- 
ment Meeting of the Society. 

Chairman Wilkin presided. He spoke briefly 
and than introduced Past-Chairman of the 
Section Harold Nutt, who emphasized the 
desirability of active interest in the Society’s 
activities by all members. 

John A. C, Warner, General Manager of the 
Society, spoke briefly, and then introduced the 
speaker, Mr. Fischer. 

Carl C. Hinkley stressed the desirability of 
standardization of Diesel-fuel specifications by 
the oil companies as a necessary preliminary to 


the design of Diesel engine satisfactory for 
transport service. 


Father and Son Tell 
Of Rail-Car Design 


@ Dayton 


A father and son (A. H. and J. C. Fetters) 
drew a crowd of 350 members and guests to 
the Dayton Section Meeting on Jan. 17 to hear 
about the new streamlined, Diesel-powered rail 
trains, 

The elder Fetters (A.H.) is general me- 
chanical engineer of the Union Pacific Rail- 
road, which has one such train in operation 
and several on order, while the younger Fetters 
is assistant head, Diesel section, General Motors 
Research Laboratories, which had considerable 
to do with “Development of the Winton Diesel 


Engines Used in the Union Pacific Streamlined 
Trains.” 


NEWS OF THE SOCIETY 


Dimensional Control 


Is Fuller’s Subject 


@ Washington 


Fundamentals of Mechanical Dimensional 
Control was the subject of the paper presented 
by Irvin H. Fullmer, assistant chief of the gage 
section, National Bureau of Standards, at the 
joint meeting of the Washington Sections of the 
American Society of Mechanical Engineers and 
of the Society, held Jan. 10. The dinner at- 
tendance was 20; and 85 were present at the 
technical session, which was in the auditorium 
of the Potomac Electric Power Co. The second 
paper, Engineering Features of 1935 Automo- 
biles, was by Clarence S. Bruce, assistant me- 
chanical engineer, automotive section, National 
Bureau of Standards. 

Mr. Fullmer told of his work in testing and 
designing precision gages used for controlling 
dimensions of machine parts, and the current 
application of optical methods by means of 
which it is possible to determine lengths to 
one-millionth of an inch. 

Mr. Bruce discussed the engineering features 
of the cars shown at the New York Show, 
stressing the improvements in brakes; the 
economic value of the overdrive transmission; 
the recent trend to the use of the 16-in. auto 
wheel with accompanying possibilities of lower 
tire costs due to fewer sizes to be held in 
stock; the increase in horsepower of engines 
due to improved compression ratios and better 
aspiration of fuel; the recent use of cast iron 
in high-compression cylinders; the Fisher body 
turret tops; several methods of individual front- 
wheel suspension; and other points. 


Winkler Presents 


Induction Data 
@ Milwaukee 


One of the largest meetings of the season 
in the Milwaukee Section was the postponed 
December meeting held at the Milwaukee Ath- 
letic Club on Dec. 12 last. It was preceded 
hy a dinner to which 62 members sat down, 
and before the technical session which followed 
the dinner was started, the audience had doub- 
led in size. 

The entertainment feature furnished by the 
Ford Motor Co. was a rare treat. The talkie 
film, “A Rhapsody in Steel”, showed with 
magnificent photography the most spectacular 
manufacturing features at the Dearborn plant; 
then by very clever animation, the approximate 
sequence in the assembly of a Ford car and its 
parts. The picture lasted three-quarters of an 
hour. 

At the conclusion of the film, Chairman 
Frudden introduced A. E. Winkler, chief engi- 
neer, Schwitzer-Cummins Co., who presented 
an illustrated talk on “Forced Induction”, and 
showed in a graphic manner the improvement 
in performance that had resulted in the Graham- 
Paige engine. He took his audience, step by 
step, through the development of the various 
types of blowers used, and made the statement 
that every speed record on land, sea, or air 
was made by a supercharged engine. Gar 
Wood’s water record of 124.86 m.p.h. was 
made by a Packard engine that was originally 
designed for 750 hp., and from which, by 
supercharging and other refinements, more than 
1800 hp. was obtained. 

The discussion was centered upon some of 
the practical aspects such as effect of back-fire, 
dirt in the intake air, and engine operation 
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in case of drive failure on the supercharger. 
Mr. Winkler stated that in the case of back- 
fire, owing to the speed of flame travel with 
relation to the speed of the rotor in the super- 
charger, the rotor might be considered as sta- 
tionary because of the high velocity of the 
flame and, of course, under these conditions, 
no damage would be expected. 

Probably of more practical importance to 
the operator was the question of engine oper- 
ation in the case of the supercharger drive 
failing. He stated that practical experience in 
this respect showed that while, of course, no 
supercharging effect took place and the high 
power and top speeds could not be obtained, 
operation in the lower speed ranges was very 
little different, and probably would be un- 
noticed by the average driver. One of the im- 
portant points that seemed contrary to popular 
expectation was that due to the high specific 
performance of the engine, fuel economy with 
superchargers had proved to be definitely better. 

The unusually long and lively discussion 
testified to the interest in supercharging. 


Aluminum Alloys 
Presented by Dix 


@ Buffalo 


At the meeting of the Buffalo Section held 
Dec. 18, at the Hotel Statler, 30 members at- 
tended the dinner and 80 were present at the 
technical session. A paper entitled “New Alu- 
minum Alloys—The Result of Depression Re- 
search”, was presented by E. H. Dix, Jr., chief 
metallurgist of the Aluminum Co. of America 
Research Laboratories. A lengthy discussion 
was entered into after the presentation, and 
that considerable interest was manifested is in- 
dicated by the large attendance from the local 
aviation companies. 

The trend of Mr. Dix’s paper is indicated by 
the following: The lean years since early 1930 
have been productive of more new aluminum 
alloys than any previous period. Fortunately, 
a far-sighted management -has permitted alu- 
minum research to continue through these de- 
pression years at an only slightly reduced rate. 
Further, because of the demand for ringing the 
cash register during these years the direction of 
alloy development has been more carefully con- 
trolled in an attempt to develop alloys to meet 
specific requirements where a tonnage field is 
indicated. This is really particularly fortunate 
because it means that the new alloys which 
have been put on the market are there because 
of a real need, not merely because of a labora- 
tory discovery. 

It is obviously undesirable from many angles 
greatly to increase the number of alloys. It 
places an unnecessary burden on the manufac- 
turer which eventually must be reflected as an 
increased cost and it makes it more difficult for 
the consumer to make a proper selection. Even 
now there is a bewildering list of alloy num- 
bers which must be very confusing to the user. 
The net result of this is that, as new alloys 
are put on the market, the older less desirable 
alloys, which they replace, must be removed; 
but this is not easy to do because a consumer, 
once having become familiar with the charac- 
teristics of an alloy, does not like to change if 
the alloy is doing the job required of it with 
reasonable success. 

This means that the manufacturer, once hav- 
ing put a number of new alloys on the market, 
must depend upon the consumer to aid in the 
elimination of the unnecessary ones. This can 
only be accomplished by conveying to the con- 
sumer the advantages of the newer materials 
for their applications. 
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Mr. Dix pointed out the gradual but definite 
increase in the use of Alclad strong alloy sheet 
for aircraft and emphasized its high corrosion 
resistance by recalling the ZMC2 metalclad 
dirigible of the Navy in which the gas-contain- 
ing hull is made of Alclad 17S-T sheet 0.0095 
in. thick which, after five years’ service, has 
not suffered deterioration by corrosion. The 
original Alclad material has been followed by 
Alclad 24S in T and RT tempers, having alloy 
cores of sufficiently high strength to more than 
overcome the reduction in strength caused by 
the thin pure-aluminum coating. The Alclad 
strong aluminum alloys are proving particularly 
desirable for spot and seam-welded structures 


which are being considered by many manu- 
facturers. 
. — 
Student Activity 
. 

In Detroit Area 

On Dec. 18 an inspection trip was con- 
ducted by the Kelvinator Corp. through its 
plant on Plymouth Road, Detroit, for 150 engi 
neering students from the colleges and uni- 


S.A.E. Summer Meeting 


The Greenbrier, White Sulphur Springs, 
Va., June 16-20, inclusive. 


Baltimore—Feb. 7 


Engineers’ Club of Baltimore; dinner 6:30 
P. M. How to Cut Maintenance Costs— 
A. F. MacDonald, operating manager, Blue 


Ridge Transportation Co. Discussion by 
operators of the Blue Ridge Lines. 
Bufftalo—Feb. 12 

Hotel Statler; dinner 6:30 P.M. Oili- 


ness—Dr. A. W. 


Burwell. 


Canadian—Feb. 20 


Royal York Hotel, Toronto; dinner 7:00 
P. M. Merits and Demerits of Car Design 
Revisions Seen by Service Managers— 
Charles Feaver and H. S. D. Woolley. 


as 


Cleveland—Feb. 11 


Cleveland Club; dinner at 6:30 P. 
Speaker—Arthur Nutt, vice-president 
charge of engineering, Wright 
Corp. 


M. 
in 
Aeronautical 


Dayton—Feb. 12 


Engineers’ Club; dinner 6:30 P. M. Sheet 
Metal Blanking and Deep Drawing Dies and 
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versities in the Detroit area. The inspection 
trip at 1:30 P. M. was followed by three lectures 


whose to date 


purpose was give up to in- 
formation on the engineering principles in- 
volved in air conditioning. 

The speakers and their subjects were as 
follows: 

1. Dr. C. L. Toonder—Engineering Aspects 
of Air Conditioning 

2. Dr. B. F. Tiffany—Chemistry of Re- 
trigerants 

3. Mr. Charles C. Thomas—Design and Con- 


struction of the Kelvinator Cabinet 


Addition to C-24 Proposed 


At the business session of the 1935 Annual 
Meeting, the following addition to Paragraph 
24 of the Constitution of the Society was sub 
mitted by J. H. Hunt for the Constitution 
Committee: 

“C-24A Past presidents of the So- 
ery hall be admitted t Life Mem 
ership without payment of a life 

membership fee at the end of their 


Meetings Calendar 


Their Correlation—E. V. Crane, E. W. 
Bliss Co. 
Indiana—Feb. 14 

The Athenaeum, Indianapolis; dinner 
6:30 P. M. Review of Show 
Kansas City—Feb. 8 

Social Meeting. 
Metropolitan—Feb. 11 

Roger Smith Hotel, New York; dinner 
6 P. M. Railcars—E. R. Gurney. 
Milwaukee—Feb. 6 

Milwaukee Athletic Club; dinner 6:45 
P. M. Ladies’ Night; address—‘‘Art in 
Industry,” by Gustav Boerge Jensen, artist. 


New England—Feb. 12 


Walker Memorial, Massachusetts Institute 
of Technology, Cambridge; dinner 6:30 
P. M. 

Northern California—Feb. 12 

Oakland, California. Safety—Dr. F. C. 


Stanley, chief 


Inc. 


engineer, Raybestos-Manhat- 


tan, 





second year’s service on the Council 
as Past Presidents.” 

This proposed addition will be brought be- 
fore the business of the Semi-Annual 
Meeting at White Sulphur Springs next June 
for final discussion and amendment before sub- 
mission to the membership in accord with pro- 
visions of the Constitution. 


session 


C. F. R. Road Tests 


HE C.F.R. Road-Test Method, adopted by 
the Cooperative Fuel Research Committee 
1922 (see S.A.E. JournaL, Vol. 32, No. 3, 
p. 120) used the basic procedure in 
conducting the 1934 C.F.R. Detonation Road- 
sts at Uniontown. 

identity the branded con- 
throughout the tests. The identity of 
» non-branded fuels was revealed at the com- 
letion of the 
| the 


in 


was as 


ot fuels 


was 


specinc portions ol program, but 


remainder of 


the 


Tue were re-coded for 


the test 


Since this “blind’’ method proved highly 


atisfactory, suitable changes in the C.F.R. Road 
Test Method have been authorized by the Com- 
ittee to | for such ¢ 


provide definitely 


rocedure. 


Northwest—Feb. 8 
New Washington 
P. M 


Hotel, Seattle; dinne: 


Oregon—Feb. 8 
Lloyd’s Club House, Portland; dinner 
6:30 P.M. Report of Annual Meeting of 


the Society—Chairman H. W. Drake. 


Philadelphia—Feb. 13 

Philadelphia Autor 
tion, Inquirer Bldg.; 
Show Cars 


nobile 


Trades Associa 
dinner 6:20 P. M. 1935 
Herbert Chase. 


Pittsburgh—Feb. 5 


Pittsburgh Athletic Ass 


ociation; dinner 

6:30 P. M 
Syracuse—Feb. 4 

Onondaga Hotel; dinner 6:30 P. M. 
Latest Motor Developments—E. R. Jacoby, 
chief engineer, Continental Motors Corp. 
Washington—Feb. 4 

University Club, Washington, D. C.; din- 


6:30 P. M. 
the National 
Aeronautics. 


ner Speaker 


Ady ISOTY 


-Starr Truscott, 


of Committee for 





Reports of Committees 


Meetings Committee Report 


HE Meetings Committee with the cooper- 

ation of the Activities has 
sponsored six meetings during the present ad- 
ministrative year, the period extending from the 
close of the 1934 Annual Meeting to the close 
of the 1935 Annual Meeting. These six gen- 
eral meetings (as distinguished from sectional 
and regional meetings) are as follows: 


Professional 


the 1935 Annual Meeting. With thirty-three 
exhibitors taking part in the Display, this exhi- 
bition, meeting the need of various companies to 
display their products and to spread technical 
information to the engineers attending the ses- 
sions, was an attractive feature of the 1935 An- 
nual Meeting as it was at the two earlier meet- 
ings at which a similar display was staged. 
Besides sponsoring the general meetings men- 
tioned above, the Meetings Committee has been 


No. of No. of 
Meeting Place Date Sessions Papers Attendance 
Tractor Chicago April 18 & 19 5 6 200 
Summer Saranac Inn, N. Y. June 17-22 18 32 549 
Production Detroit Oct. 10 & II 4 5 158 
Tractor Chicago Dec. 5 & 6 5 6 
Annual Dinner New York Jan. 7 I I 
Annual Detroit Jan. 14-18 16 38 


S.A.E. Engineering Exhibit—Detroit—Jan. 14-18 


In the case of the Annual 
Mecting and 
Committee is 


Dinner, Annual 
Summer Meeting, the Meetings 
in charge of arrangements and 
receives the cooperation of the various Profes- 
sional Activities in the preparation of the techni- 
cal programs. Meetings other than the three 
just mentioned are handled by the respective 
Professional Activities that sponsor them. 
Because of the interest and enthusiasm shown 
with respect to the Engineering Display, which 
was inaugurated at the International Automo- 
tive Engineering Congress in 1933 and repeated 
at the 1934 Annual Meeting, the Meetings Com- 
mittee decided to hold a similar exhibition at 


Membership Commitee Report 


HE activity of the Membership Committee 
is shown by a sizable in number 
of applications for membership over those re- 
ceived during the period last year. 
Noticeable, too, is that the greater 
number of membership have 
qualified promptly by payment of their initia- 
tion fee and dues. 


increase 


same 
the fact 
applicants for 


Number of applications received as of Dec. 31, 
1934—431 

Enrolled Students—225 

Number of applications received as of Dec. 29, 
1933—321 

Enrolled Students—169 


During the month of November, 1934, 50 
applications for membership were received, and 
during December, 44 were received, which 
would indicate a general upward trend in the 
membership curve. 

The Membership Committees of the Sections 
have cooperated actively in the general member- 
ship endeavors. 

The following membership statistics are pre- 
sented to show the details for 1934 as well as 
the comparative figures for 1933: 


very much interested in the holding of regional 
meetings and has encouraged the staging of such 
meetings, as reported under Section Activities. 
As 1935 marks the 30th Anniversary of the 
founding of the Society, the Meetings Commit- 
tee believes that all meetings to be held during 
the year should carry the 30th Anniversary 
spirit, starting with the 1935 Annual Dinner. 
The Meetings Committee wishes to express 
its appreciation to the Chicago Section, the De- 
troit Section and the Metropolitan Section for 
cooperating so effectively with the Meetings 
Committee in connection with the general meet- 
ings held in their respective localities. 
-ALEx Taus, Chairman 





1934 1933 
(as ot (as of 
Dec. 31) Dec. 29) 
Members 2,643 2,481 
Associates 1,280 1,214 
Juniors 315 338 
Foreign Members 311 288 
Service Members 78 94 
Departmental 
Members 2 2 
Afhliate Members 78 81 
Affiliate Member 
Representatives 130 132 
Enrolled Students 194 216 
5,031 4,846 


In the 1933 period, some 2240 reserve mem- 
bers were carried, whereas in 1934 the figure 
was reduced to 585. 

A definite improved trend is shown in our 
membership, and particularly in the number of 
applications received during the past few 
months. 

The Committee wishes to express its sincere 
appreciation to the members of the Sections 
who have worked so diligently throughout the 
year in the membership endeavors of the 
Society. 

—F. K. Giynn, Chairman 
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Publication Committee Report 


ITH the cooperation of special commit- 

tees of volunteer readers representing 
each of the activities of the Society, the Publi- 
cation Committee during the past year has 
maintained a high quality in the papers selected 
for publication definitely chosen by these com- 
mittees of experts as worthy of publication. 

During the calendar year of 1934, 741 pages 
of text and 460 pages of revenue advertising 
were published in the JournaL. Of the text 
pages, 541 or approximately 73 per cent con- 
sisted of papers and discussion; 466 of these pages 
were published in the Transactions Section. Dur- 
ing the preceding year, 1933, 782 pages of text 
were published, of which 445 or 56.9 per cent 
consisted of papers and discussion. In 1933, 
there were published 343 pages of revenue 
advertising. 

Sixty-one complete papers, some with discus- 
sion, and nine discussions printed separately, 
were published during the year 1934. In addi- 
tion, there were published three special articles, 
all of which dealt with technical problems. 

In addition, eight pages of the JouRNAL were 
devoted to printing for purposes of record, brief 
abstracts of all papers presented at the various 
general and Section meetings of the Society. 
This practice was begun immediately following 
the 1934 Semi-Annual Meeting and is being 
continued as a regular part of the JouRNAL pro- 
gram. Twelve pages more were devoted to 
digests in similar form of the oral discussion at 
the Summer Meeting. 


Transactions 


Transactions of the Society were brought up 
to date by publication about the end of Febru- 
ary of Volume 28 covering the year 1933. In 
this volume there were 408 pages. It contained 
54 papers and 5 discussions printed separately. 

Volume 28 was sold to members for $2, the 
charge being entered upon the bill for annual 
dues. 


S.A.E. Handbook 


The August 1934 Supplement to the 1933 
S.A.E. HaNpBook was issued to bring the pub- 
lished S.A.E. specifications up to date through 
the Semi-Annual Meeting in June, 1934. This 
Supplement includes all of the new and revised 
specifications that were adopted by the Society, 
and noted one that was cancelled. Plans are 
under way for issuing a new complete edition 
of the HanpsBook in 1935 and all of the speci- 
fications in the Supplement will be included in 
this new edition. 


Roster 


The S.A.E. Roster for 1934 contained 32 
fewer pages than the 1933 Roster, this saving 
being effected by omitting the names of mem- 
bers on our Reserve Membership List. All the 
other information contained in the Roster for 
last year was retained. 

The Roster for 1935 will be issued about the 
middle of February and will be similar in all 
respects to last year’s book. 

—Joun H. Hunt, Chairman 


February, 1935 
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Research Committee Report 


N addition to the normal, expected progress 

on the various research projects sponsored 
by the Society during 1934, the research activity 
has taken two notable forward steps in the or- 
ganization of a Research Executive Committee 
and the formulation of a definite statement of 
regulations for the guidance of research activ- 
ities. 

The Research Executive Committee, in addi- 
tion to other duties designated by the Research 
Committee Regulations, acts in an advisory 
capacity to the Research Committee and as an 
alternate to it on some subjects as delegated by 
the Research Committee, its actions being sub- 
ject to review by the Research Committee. 

The Executive Committee is composed of the 
chairmen of the research subcommittees under 
the chairmanship of the Chairman of the Re- 
search Committee and, therefore, it is to be 
expected that its personnel will always be com- 
paratively small. It is hoped that this new 
organization plan will provide means whereby 
details in connection with the direction and 
management of the Society’s Research work can 
be executed more expeditiously and effectively. 


Crankcase Oil Stability 


A year ago a special committee was delegated 
by the Crankcase Oil Stability Research Com- 
mittee to obtain from the automotive industry 
an unbiased appraisal of this problem. Toward 
this end the members of this small committee 
canvassed both personally and by mail more 
than a hundred equipment and lubricant man- 
ufacturers and commercial operators. The 
results of this survey indicated that a majority 
is of the definite opinion that the problem is 
one requiring immediate attention, particularly 
from the point of view of development of neces- 
sary facilities for evaluating oils from the point 
of view of tendencies to crankcase sludge forma- 
tion, ring sticking, acidity and viscosity increase. 
Accordingly it was recommended that the So- 
ciety’s Crankcase Oil Stability Subcommittee 
continue the investigation of the problem, par- 
ticularly from the service aspect, in order to 
supplement further the information already ob- 
tained on the effects of oxidation of lubricating 
oils and the variation of these effects with 
different oils and with different conditions of 
service. 

A tentative program is being formulated for 
consideration at the next meeting. 


Extreme-Pressure Lubricants Research 


Following the development, at the Bureau of 
Standards under the sponsorship of the Sub- 
committee, of a research machine for testing 
the load-carrying capacity of extreme-pressure 
lubricants, cost estimates were obtained. Be- 
cause of the costliness of this machine several 
members of the Committee, authorized by the 
Executive Committee of the E-P Lubricants 
Subcommittee, cooperated with the Chairman in 
the construction of a small machine with fewer 
controllable variables which it was expected 
could be built at a lower cost. Under the im- 
mediate direction of W. S. James, Chairman of 
the Committee, the small machine was designed, 
and constructed in the shops of the Studebaker 
Corp., cost estimates were obtained, and a series 
of tests run at the laboratories of the Stude- 
baker Corp., Standard Oil Co. of Indiana, Gen- 
eral Motors Corp., and the Standard Oil Devel- 
opment Co. At each of these laboratories mem- 
bers of the Committee conveniently located were 
invited to inspect the machine and witness tests. 
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Results obtained in these tests were reported to 
the Committee and while they were considered 
sufficiently encouraging to justify further devel- 
opment of the machine, a number of changes 
were considered desirable before additional ma- 
chines were made available to members of the 
Committee who may wish to participate in a 
cooperative program of load-carrying capacity 
tests which is being formulated by a special 
subcommittee. In cooperation with other mem- 
bers of the Extreme-Pressure Lubricants Re- 
search Subcommittee, and particularly with the 
executive group, T. C. Smith, Chairman of the 
Operators Division of the Committee, prepared 
a design covering the latest ideas in an extreme- 
pressure lubricants testing machine. Upon 
completion of the drawings, cost estimates were 
obtained and the first machine completed for 
exhibition at the Society’s Annual Meeting. The 
Committee hopes that a limited number of these 
machines will be available early in 1935 and 
present information indicates that the approxi- 
mate cost of the machine will be between three 
and four hundred dollars. 


Front Wheel Alignment 


A proposed code of basic instructions for 
wheel alignment of motor vehicles has been 
formulated by the Front Wheel Alignment Re- 
search Subcommittee, discussed, revised in ac- 
cordance with suggestions and is now being 
considered by the Committee in revised form. 


Highways Research 


The Highways Research Subcommittee has 
continued its cooperation with the research staff 
of the Federal Coordinator of Transportation in 
providing what information it had available as 
an aid in formulating a policy of highway 
utilization. 

Another phase of the Highways Subcommit- 
tee’s work has been concerned with turning 
direction signals. Written comments were sub- 
mitted to the Lighting Division of the Standards 
Committee on a set of specifications prepared 
by the Division for testing turning direction sig- 
nals of the electrical type. A statement of the 
viewpoint of the Highways Research Subcom- 
mittee on the turning direction indicator prob- 
lem has been prepared, but the Committee is 
not yet in unanimous agreement with regard 
to it, and is giving the subject further study. 


Ignition Research 


During the 


latter part of 1933 the Society 
undertook 


joint sponsorship with the Bureau 
ot Aeronautics, Navy Department, of a research 
investigation of aviation spark plugs being 
carried out at the National Bureau of Standards 
with funds provided by the AC Spark Plug Co. 

The work covered thus far has included the test- 
ing of mica spark plugs, submitted by the leading 
makers of aviation plugs, as to fouling and pre- 
ignition characteristics and the study of heat 
transfer between the shell and center electrode. 

Consideration has been given to the extension 
of this investigation to other types of spark plugs 
and the development of some standard method 
of specifying the relative coldness of spark plugs. 

Following the instructions of the Research 
Committee at its meeting in January, 1934, an 
Ignition Research Subcommittee has been or- 
ganized, headed by A. L. Beall, Wright Aero- 
nautical Corp., to assist in an advisory capacity 
in guiding the project. Two meetings of the 
Subcommittee have been held and a tentative 
program for the immediate future adopted, the 
objective being to establish some standard fest 
for lead deposits. 


Riding-Comfort Research 


A request for suggestions and opinions from 
members of the Riding-Comfort Research Sub- 
committee, and others in the industry interested 
in this project, as to the most beneficial future 
activities in the determination of riding-comfort 
performance of motor vehicles has resulted in 
extensive returns which are being analyzed and 
summarized into a proposal for future work to 
be considered by the Research Committee at its 
next meeting. 

To dispel any ambiguity which may still exist 
in individual conceptions of the riding comfort 
problem, Dr. H. C. Dickinson was requested 
to formulate a fundamental definition of the 
measurement problem. Such a definition en- 
titled, “Analysis of Riding-Comfort Factor” i 
being circulated for comments. 


Cooperative Fuel Research 


In the field of fuels research the Society ha 
continued its sponsorship jointly with the 
American Petroleum Institute, the Automobile 
Manufacturers Association and the National 
Bureau of Standards in the Cooperative Fuel 
Research. During the past year the work of 
that Committee has been concerned chiefly 
with detonation of motor and aviation gasoline 

The 1934 C.F.R. detonation road tests, con 
ducted at Uniontown during the past summer, 
had the twofold purpose (a) to check the 
validity of correlation between road knock rat- 
ings and laboratory knock ratings; and (b) to 
indicate promising paths of research directed 
toward better mutual adaptation of fuels and 
engines. The results of this work are covered 
in detail in a report of the Cooperative Fuel 
Research Committee presented at the Society's 
1935 Annual Meeting. 

The Aviation Gasoline Detonation project has 
proceeded, along the lines laid out in the 
original program adopted early in 1933, to a 
point near completion. Two reports covering 
this work have been presented to the Society 
during the past year by Chairman Arthur Nutt 
(a) “Correlation of Knock Ratings of Aviation 
Gasolines”, at the Summer Meeting at Saranac 
Inn and (b) a progress report of the C.F.R 
Aviation Gasoline Detonation Subcommittee, at 
the Annual Meeting. 

The paper, “Fuel Characteristics and Vapor 
Lock” presented by Dr. O. C. Bridgeman at the 
Society’s Summer Meeting, constitutes the most 
recent report on that subject and no further 
work on vapor lock is in progress at present 
under the direction of the C.F.R. Committee 


—R. R. TEETOR, Chairman 


Sections Committee Report 


ITH a total of meetings, at 
there was an attendance of about 19,000, 
the Sections wound up the calendar year with 
a fine set of meetings in December. This rep- 
resents an increase over the same period last 
year, during which time 159 Section meetings 
were held. With attendance curves on the 
upgrade, and with the live Section organizations 
now actively in operation, indications are that 
the increase in number of meetings and in at- 
tendance will be maintained, and in all prob- 
ability substantially surpassed. 
The 166 Section meetings held from Janu- 
ary to December, 1934, contained papers on sub- 
jects as listed below: 


166 which 


Aeronautics 15 
Bodies 2 
Diesel Engines 3 
Engines 10 
Fuels and Lubricants 15 
General 33 
Iron and Steel I 
Ladies’ Nights 8 
Marine 3 
Materials 3 
Parts and Equipment 6 
Passenger Car 22 
Production 2 
Research 4 
Rubber Products, Tires 4 
Transportation and Maintenance 7 
Traffic and Safety 4 
Trucks, Buses and Railcars 10 
Welding 2 


The general meetings were on such topics as 
racing car developments, legislative problems, 
technical education, technical uses of motion 
pictures, etc., as well as some meetings devoted 
to plant inspections. 

The number of regular and probationary Sec- 
tions remains the same, there being 20 regularly 
constituted Sections and two _ probationary 
groups—Kansas City and St. Louis. 

In accordance with the plan inaugurated the 
early part of the year, the Sections have been 
encouraged to stage Regional Meetings in out- 
lying districts of their territories for the bene- 
fit of those members who ordinarily do not have 
the opportunity of attending the regular meet- 
ings of the Section because of the distance in- 
volved. Five such Regional Meetings have been 
sponsored by the Sections with very gratifying 
results: Dayton Section in Hamilton, Ohio; 
Milwaukee Section in Waukesha, Wis.; Chicago 
Section in South Bend, Ind.; Metropolitan Sec- 
tion in Newark, N. J.; and Indiana Section in 
Lafayette, Ind. The Metropolitan and New 
England Sections were co-sponsors with the 
Society in a highly successful Regional Meeting 
held on Dec. 14 in Hartford, Conn. The Sec- 
tions are being encouraged to continue this 
practice of holding Regional Meetings, and 
indications are that their activities will be spread 
over their territories in neighboring cities, in- 
stead of concentration in one city as heretofore. 

The S.A.E. Club of Denver started activities 
for the season with a meeting on Nov. 13, 
iccording to information received from Elmer 
J. Graham, who has been active in the Club 
since its inauguration. The meetings of the 
Club have provided the means of holding to- 
gether on common ground the S.A.E. members 
in the vicinity of Denver, and Dean M. Gillespie 
has been elected President of the group for the 
year. 


Student Activities 


Student activities of the Society got under 
way with the opening of the Fall semester and 
the election of officers of the five Student 
Branches of the S.A.E. in the following universi- 
ties: General Motors Institute of Technology, 
Massachusetts Institute of Technology, Ohio 
State University, New York University, and the 
University of Detroit. 

Eight Sections of the Society have undertaken 
cooperative relations with the students in uni- 
versities and colleges in their territories, main- 
taining them on their mailing lists to receive all 
Section literature and invitations to Section 
meetings. Noticeable among these are the 
Detroit, Metropolitan, New England and Ore- 
gon Sections, where interesting results have been 
accomplished. The Oregon Section has car- 
ried on vigorously in cooperation with Oregon 
State College, where students tend toward the 
formation of a Student Branch of the S.A.E. 
in that university. This matter has been placed 
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before the Special Student Activities Committee. 
A special course of study on lubrication prob- 
lems was sponsored very successfully by the 
Cleveland Section in cooperation with the Case 
School of Applied Science. 


Membership Work in the Sections 


Most of the Sections have energetic plans 
under way, in cooperation with the General 
Membership Committee of the Society, in a 
concerted effort to retrieve as many of the de- 
linquent and reserve members as possible, and 
to obtain new and live prospects for member- 
ship, which will be mutually beneficial to the 
Sections and the Society. 


Placement Work in the Sections 


Section cooperation in this important work 
has been very gratifying. The plan of breaking 
down the Men Available list according to Sec- 
tions, and forwarding these names to the Sec- 
tions, has met with almost general approval 
among the Sections, and most of them have 
agreed to assist as much as possible in aiding 
their local members to obtain employment. 
Eleven Sections have appointed members to 
head up this work in the Section, and to co- 
operate with the Placement Service at Head- 
quarters. Men Available and Position Available 
Bulletins are sent regularly to these men as 
issued, and any assistance desired by them 
rendered by the Placement Department. 

Headquarters office has devised a means of 
keeping the Sections in closer contact with what 
is going on in the national organization through 
a “Section-Gram” which is sent out periodically 
and contains items of interest to the Sections 
and various helps as they are encountered. 

On the whole, the Sections have maintained 
a healthy pace during the past year. Much 
credit is due to the energetic work of the Sec- 
tion officers, which has been agreeably reflected 
in the interest and activity of the membership 
of the various Sections. The outlook for the 
coming year, as based on the progress realized 
last year, is an optimistic one. 

—Harotp Nutt, Chairman 


Standards Committee Report 


A‘ the close of this administrative year, it 
can be reported that the Standards Com- 
mittee has made unusual progress on a number 
of major standardization projects. 


Division Reports 


Up to the time of preparing this report, 
recommendations by five Divisions had been 
approved and adopted by the Society since the 
Annual Meeting last January. These embraced 
completely revised specifications for motor 
vehicle storage batteries, including the addition 
of notes on testing storage batteries, submitted 
by the Electrical Equipment Division. The 
Aircraft Division reported revised standards for 
flat head pins and aircraft bolts and nuts. The 
Iron and Steel Division reported a series of 
charts to be used for classifying S.A.E. and 
allied structural steels according to grain size, 
that are in accord with the corresponding speci- 
fication of the American Society for Testing 
Materials. Asa result of over two years of work, 
the Lighting Division submitted reports on re- 
vised laboratory tests for electric headlamps and 
for reflex reflectors for motor vehicles and a 
new recommended practice for headlight switch- 
ing. The Transportation Division submitted 
a completed Uniform Motor Vehicle Operating 
Cost Classification that includes three groupings 
of.the classification items, one group appropriate 
for use by small motor vehicle fleet operators, 
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one for moderate sized operators and a more 
comprehensive one for the larger fleet operators. 
The extended general classification includes also 
the cost record forms that are necessary for 
each of the group divisions. 

At the time of preparing this report, a num- 
ber of important projects were nearing comple- 
tion for submission to the general Standards 
Committee and Council for adoption at the 
Annual Meeting in January. Among the more 
important of these are a complete review and 
revision of the S.A.E. Iron and Steel specifica- 
tions, notes on heat treatments and _ physical 
properties. This has been a project of great 
scope and importance. The Motorboat and 
Marine Engine Division is expected to submit 
reports on a standard for mounting outboard 
motors and also a revised standard for propeller 
shaft ends and propeller hub bores. The spark- 
plug specifications have been brought up to date 
by the Gasoline Engine Division and will in- 
clude the thread specifications for the 14 mm. 
spark plug. The Motorcoach and Motor Truck 
Division is balloting on the adoption of recom- 
mended tank dimensions on gasoline tank 
trucks that were developed in cooperation with 
Committees of the American Petroleum Insti- 
tute and the truck tank manufacturers. The 
Passenger Car Division has been cooperating 
with a Sectional Committee under the Ameri- 
can Standards Association procedure in develop- 
ing test specifications for the several types of 
safety glass used in motor vehicles. The Screw 
Threads Division is reviewing the complete 
revision and extension of the general standards 
for screw threads, for approval both as S.A.E. 
Standard and as American Standard. 

Under the Passenger Car Division, work has 
also continued in cooperation with the Automo- 
bile Radio Committee of the Radio Manufactur- 
ers Association which includes the program of 
investigation of the phenomena of interference 
by automobile ignition systems. 


Sectional Committees 


Many of the projects in Sectional Committees 
for which the Society is sponsor or on which it 
is represented, are of necessity long-time under- 
takings. Progress on a number of these has 
been made during the year, notably in the 
fields of small tools, screw threads and threaded 
products. Among the more important projects 
are also the development of standard test meth- 
ods for safety glass, referred to above, and the 
further development of a code or classification 
for surface finishes on different metallic and 
non-metallic materials used in industrial man- 
ufacture. As these and other projects near 
completion in Sectional Committees they will be 
reported on from time to time in the S.AE. 


JourNnaL or referred to the industry by cor- 
respondence. 


International Standardization 


There is relatively little to report this year 
in this field of the Society’s activities except 
that in the field of automobile tires, the Society 
has cooperated with the Tire and Rim Associa- 
tion, Inc., in working towards international 
agreement on tire sizes, with the assistance of 
the American Standards Association. It appears 
probable that only limited results should be ex- 
pected in this direction due to the varying con- 
ditions and requirements in different countries, 
especially those on the Continent. A number 
of European international groups organized and 
functioning under the International Standards 
Association of which the A.S.A. is a member, 
held a series of conferences this fall on a 
number of automotive topics but information 
regarding the results of these conferences is not 
yet available. Participation in these international 
activities will be continued where feasible and 
practical results can be had. 


February, 1935 
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General Activities 


As in previous years the Society has continued 
its cooperative activities with other groups such 
as the Army-Navy Standards Conferences, the 
American Society for Testing Materials, the 
American Petroleum Institute, the Radio Manu- 
facturers Association and others whose activities 
reach into the automotive industry. 


S.A.E. Handbook 


Efforts have been continued to build up the 
S.A.E. HANpDBOoK into a better and more up to 
date reference publication. The 1933 edition 
and the August 1934 Supplement to it were 
widely distributed to other engineering societies, 
associations, colleges, libraries, state regulatory 
officials, etc., here and to many groups abroad, 
including practically all industrial countries ot 
the world. 

The August 1934 Supplement was issued 
last August and included all of the new and 
revised standards that were adopted by the 
Society at the Annual Meeting last January and 
the Semi-Annual Meeting in June. 

Preparations are being made to issue a new 
complete edition of the S.A.E. HanpBook as 
soon as possible which will place in the hands 
of the members and others to whom the Hanp- 
BOOK is sent the complete S.A.E. Standards, 
brought up to date so far as possible, including 
those that were published in the August 1934 
Supplement. 

It is interesting to note that during each year 
a large quantity of complete Hanpsooxks as 
well as individual standards are furnished on 
request to a large variety of industrial companies 
producing or handling other than automotive 
products. Material specifications such as the 
steels and non-ferrous metals have a particularly 
wide distribution and application. 


General Recommendations 


It is apparent that the automotive and associ- 
ated industries are emerging from the conditions 
of the past few years with the development of 
many new ideas and products. There is a 
growing recognition of the importance and 
value of practical engineering standardization 
in the design and manufacture of engineered 
products and your Committee strongly recom- 
mends that the work of the Society in this 
field be given even greater recognition and sup- 
port by the industry through the men on the 
various Divisions of the Standards Committee 
who are carrying this work forward and by 
a wider application and use of the results of 
their efforts. 


—C. W. Spicer, Chairman 





Treasurer’s Report 


HILE your Finance Committee 

mended a deficit of $14,480 for the 
fiscal year ending Sept. 30, 1934, it is a plea- 
sure to report that the deficit at that date was 
but $3,484.07, due to improved revenue and 
to careful management, and without reducing 
any service to the members of the Society. 

For the fiscal year the operating deficit was 
$185.07. The total deficit of $3,484.07 in- 
cluded a loss on the sale of securities of $3,299. 
Securities that cost the Society $10,670 were 
sold for $7,371, and represented the weakest 
holding in our security portfolio, and the sale 
was recommended by the Bankers Trust Co., 
custodian, as a step in strengthening our secu- 
rity holdings. 

The investment portfolio of the Society is 
carried at a book value of $161,904.50 and their 
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COMPARATIVE BALANCE SHEET AS OF SEPT. 30, 1933, AND SEPT. 30, 1934 


Assets 


1933-4 

a rel Ra ese a a a a lee ee $ 29,949.39 
I, PIII «3. c, & uc) a gs are’ aiava wine eee alae wd we we ne or 4,788.56 
NS ote c wrcegeuadiats ane wie Pee Racienee we egret ss ereves *161,904.50 
Accrued Interest on Securities ....... Rat blecuire Wate eeeeeeca tore 2,586.67 
I rl eo ieee PON cog e adinbi se neeo eine et 798.55 
I TNE TUMIINO cr a: os: Gras wie oraieieigrs) ave: ace ele 4:6 aeons 1,000.00 
Items Paid in Advance, Charges Deferred ............... 3,605.46 

RE Sen ry ney ars ena Grits Wal aaiouls ait . -§204,633.13 

Liabilities and Reserves 

PIII 25.0. oc code macaden nude sees couvesweeceees $ 2,622.87 
National Dues and Miscel. Items Received in Advance 14,665.62 
Reserves Set Aside for Anticipated Expenses ............ 1,462.11 
IE sr cas Cac tre a ken loleiaeusiee wale 184,366.60 
Adjustment to General Reserve ..............00eeeeeees 2,000.00 
PUGE MIMO MMNIINE UOGIEG foie 6c 6.5 555.d.6 FeisocciecceWeesdecioees 185.07° 
RG OI NOG GE SROUMIIEIOR on ccc ck cece ends svsscodesie 3,299.00 

TOTAL LIABILITIES AND RESERVES ......cccccccccccccs $204,633.13 


* Book Value (Market Value, Sept. 30, 1934, $158,918.75). 


* Deficit. 


1932-3 
$ 14,093.13 
9,045.34 
172,574.50 
2,784.58 
757.40 
1,000.00 
4,205.62 


$204,460.57 


$ 14,300.92 
3,923.24 
1,869.81 

207,320.64 
773.70 


$204,460.57 





market value at the close of the fiscal year 
showed that they were 2 per cent under their 
purchase price. 

The year’s income increased $13,579.27 over 
the budget estimate, due to a general increase 
in all such sources of revenue as JOURNAL adver- 
tising, members’ dues, initiation fees and miscel- 
laneous sales. Income was 6 per cent over that 
of the previous fiscal year. During the year the 


operating expenses 
fixed by the budget. 


were $715.66 below that 
They were 5% per cent 


under the operating expenses of the previous 


year. 
The comparative balance sheet and the in- 
come and expense statement 


of Sept. 30, 


1934, which are a part of this report, show in 


detail the status as of that date. 


—Davip BEEcrort, Treasurer 





INCOME AND EXPENSE AND BUDGET COMPARISON 


TWELVE MONTHS, ENDING SEPTEMBER 30, 1934 


Income 

Dues and Subscriptions 
Initiation Fees 
Interest and Discount 
Affiliated Appropriations 
Advertising Sales—Journal 
Advertising Sales—Handbook 
Miscellaneous Sales 

Unused Portion of Section Dues 





I OE ono cedeeweacl cee ws 
Expense 

SN 3 cat Stan oe ea DR as 
Standards 


Publications 
Sections 

Meetings 
Professional 
Cost 
Cost 


Activities 
of Membership Increase 
of Advertising Sales—Journal 
Cost of Advertising Sales—Handbook 
Cost of Miscellaneous Sales ... 
General Expense 


ToTaL EXPENSE 
Net Unexpended Income 
Loss from Sales of Securities 


. Deficit. 


.» .$186,079.27 


Oct. 1 
1933-4 


~~ = 


cee 67,153.80 


6,025.00 
7,823.59 
416.66 
85,135.00 
1,950 00 
16,198.22 
775.00 


..-$ 15,099.65 


7,601.60 
37,170.95 
4,102.96 
9,772.67 


eee Jot ia 


227.86 
8,555.14 
26,344.06 
330.38 
5,618 20 
71,440.87 


.. .$186,.264.34 
185.07° 


3,299.00 


to 


Sept. 30 

1932-3 
$ 69,061.75 
6.395.00 
9,067.70 
70,805.00 
3.500.00 
15,101.49 
1,251.50 





$175,182.44 


$ 12,518.77 
6,995.90 
46,279.28 
4,945.51 
14,173.14 
132.90 
8.809.85 
25,330.31 
758.10 
6.324.66 
71,094.36 
$197,362.7 
22.180.34° 


773.70 


Budget 
$ 65,000.00 
5,500.00 
8,000.00 


$172,500.00 


$ 14,330.00 
7,140.00 
38.270.00 
5,205.00 
12.610.00 
200.00 
7.920.00 
24,760.00 


$186.980.00 
14.480.00* 





Personnel of 193 5 SALE. 


RESIDENT Wixuiam B. Srour announces 
Pe: following appointments on the Ad- 
ministrative Committees of the Society and 
the personnel of the Professional Activities, 
Technical and Special Committees for 1935. 
These include the Research Committee and 
its Subcommittees, the Standards Committee 
and its Divisions, the Society’s Special Commit- 
tees and Cooperative Committees on which the 
Society is represented with other organizations. 
Acceptance of their appointment has beén re- 
ceived from virtually all of those named. 


Administrative Committees 
CONSTITUTION COMMITTEE 
B. B. Bachman— J. H. Hunt 


Chairman (1 year) (2 years) 
W. T. Fishleigh (3 years) 


FINANCE COMMITTEE 


B. B. Bachman— H. M. Crane 
Chairman C. B. Whittelsey 
David Beecroft R. E. Wilson 


HOUSE COMMITTEE 
Charles L. Drake— D. A. Fales 


Chairman Grosvenor Hotchkiss 
Sherman Bushnell O. M. Thornton 


MEETINGS COMMITTEE 


A. L. Beall— J. B. Macauley— 
Chairman Vice-Chairman 
Murray Fahnestock C. G. Krieger 
E. C. Wood 


PROFESSIONAL ACTIVITIES REPRESENTATIVES 
Aircraft Peter Altman 
Aircraft Engine Robert Insley 
Diesel Engine L. C. Liehty 
Fuels & Lubricants H. F. Huf 
Passenger Cars Alex Taub 


Passenger Car Body F, S. Spring 
Production J. Geschelin 
Transportation F. K. Glynn 


Truck, Bus & Railcar Bes R. Buckendale 


SECTION REPRESENTATIVES 


Baltimore Wm. H. Beck 
Buffalo T. M. Nevin 
Canadian Max Evans 
Chicago Fred L. Faulkner 


Cleveland J. V. Whitbeck 
Dayton C. S. McCann 
Detroit Vice-Chairman for each Activity 
Indiana Herman Winkler 


Kansas City 
Metropolitan 
Milwaukee 
New England 
No. California 


Morris Cohen 
C. H. Baxley 
Roger Birdsell 
S. S. Burgey 
Howard Baxter 


Northwest Murray Aitkin 
Oregon Governing Board 
Philadelphia Donald Blanchard 
Pittsburgh A. L.. Hall 
St. Louis John Cox 


So. California 
Syracuse 
Washington 


F. C. Patton 
Charles Logue 
C. S. Bruce 


ENGINEERING DispLay SUBCOMMITTEE 
Alex Taub, Chairman 


MEMBERSHIP COMMITTEE 


W. C. Keys— Harold Nutt— 
Chairman Vice-Chairman 
R. H. Combs W. H. Fairbanks 
H. T. Youngren 


PROFESSIONAL ACTIVITIES REPRESENTATIVES 
Aircraft J. R. Cautley 
Aircraft Engine R. W. Young 
Diesel Engine Harte Cooke 
Fuels & Lubricants B. E. Sibley 
Passenger Car W. C. Keys 
Passenger Car Body W. A. Houser 
Production R. S. Drummond 
Transportation R. T. Hendrickson 
Truck, Bus & Railcar M. C. Horine 


SEcTION REPRESENTATIVES 


Baltimore Geo. E. Hull 
Buffalo Earl V. Schaal 


Canadian F. W. Miller 
Chicago A. Vance Howe 
Cleveland Hoy Stevens 
Dayton Z. C. Bradford 
Detroit C. O. Richards 
Indiana Clessie L. Cummins 


Kansas City 
Metropolitan 
Milwaukee 
New England 
No. California 


Wm. B. Wightman 
L. M. Porter 

Geo. W. Curtis 

R. W. Barrett 
John Hunsaker 


Northwest W. W. Churchill 
Oregon E. H. Swayze 
Philadelphia A. Gelpke 
Pittsburgh Robert E. Behlen 


St. Louis 

So. California 
So. California 
Syracuse 
Washington 


Geo. C. Stevens 
G. A. Collander 
M. P. Brooks 
E. R. Fish 

C. S. Bruce 


PUBLICATION COMMITTEE 


J. H. Hunt— G. L. McCain 
Chairman P. C. Ritchie 
G. W. Lewis S. W. Sparrow 


SECTIONS COMMITTEE 


*M. A. Thorne— *F. K. Glynn— 


Chairman Vice-Chairman 
*L. P. Saunders 


J. A. Anglada (Metropolitan) 

A. K. Brumbaugh (Cleveland) 

F. C. Buchanan (Kansas City) 

W. K. Creson (Indiana) 

H. K. Cummings (Washington) 

H. W. Drake (Oregon) 

C. M. Eason (Milwaukee) 

J. S. Erskine (Chicago) 

J. C. Geniesse (Philadelphia) 

F. W. Heckert (Dayton) 

H. F. Hodgkins (Syracuse) 

J. G. Holmstrom (Northwest) 

C. H. Jacobsen (So. California) 

F. E. H. Johnson (New England) 

C. F. Lautz (Buffalo) 

W. E. McGraw (Canadian) 

C. R. Noll (Pittsburgh) 

T. B. Rendel (St. Louis) 

Mac Short (Wichita) 

J. A. White (Baltimore) 

E. C. Wood (No. California) 

H. T. Woolson (Detroit) 
*Members at large. 
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Committees 


Professional Activities 
Committees 


AIRCRAFT COMMITTEE 


C. H. Chatfield— 
Chairman 

W. A. Hamilton— 
Vice-Chairman 

Peter Altman 

F. W. Caldwell 

J. R. Cautley 

Robert Craig 

R. C. Gazley 

J. C. Hunsaker 


K. M. Lane 

J. G. Lee 

G. W. Lewis 

L. C. Milburn 
E. G. Reid 

H. J. E. Reid 
Mac Short 

I. I. Sikorsky 
E, P. Warner 
Orville Wright 
T. P. Wright 


AIRCRAFT-ENGINE COMMITTEE 


S. J. Zand 
P. B. Taylor— 
Chairman 


A. V. D. Willgoos— 
Vice-Chairman 

Opie Chenoweth 

Roland Chilton 

H. K. Cummings 


DIESEL ENGINE 


C. L. Cummins— 
Chairman 

A. W. Pope, Jr.— 
Vice-Chairman 

E. W. Beach 

H. D. Church 

Harte Cooke 

John Dickson 

C. O. Guernsey 

A. S. Hawks 

G. W. Hobbs 

M. S. Huckle 


S. D. Heron 
Robert Insley 
C. L. Lawrance 
G. W. Lewis 
Arthur Nutt 
C. F. Taylor 
R. W. Young 


COMMITTEE 
H. D. Hill 


Carlton Kemper 
E. T. Larkin 
L.. C. Lachey 

A. A. Lyman 
J. G. Octzel 

W. A. Parrish 
W. H. Radford 
Rudolph Schneider 
C. F. Taylor 
O. D. Treiber 
E. T. Vincent 
H. E. Winkler 


FUELS AND LUBRICANTS COMMITTEE 


D. P. Barnard— 
Chairman 

T. B. Rendel— 
Vice-Chairman 

W. G. Ainsley 

A. E. Becker 

H. W. Best 

T. A. Boyd 

A. L. Clayden 

Harte Cooke 


Graham Edgar 
C. E. Frudden 
H. F. Huf 

J. B. Macauley 
K. G. Mackenzie 
F. C. Mock 
Arthur Nutt 

A. W. Pope, Jr. 
B. E. Sibley 

J. B. Terry 


A. V. D. Willgoos 


PASSENGER-CAR COMMITTEE 


L. P. Kalb— 
Chairman 
C. R. Paton— 


Vice-Chairman 
G. C. Brown 
R. E. Cole 
W. C. Keys 
F. F. Kishline 
G. H. Kublin 
B. J. Lemon 


PASSENGER-CAR 
C. O. Richards— 
Chairman 
W. N. Davis— 
Vice-Chairman 
I. L. Carron 
Gustave Chutorash 
E. C. DeSmet 
G. O. Goller 


G. L. McCain 

E. S. MacPherson 
L. S. Sheldrick 
E. H. Smith 

S. W. Sparrow 
Alex Taub 

J. J. Wharam 

K. M. Wise 

H. T. Woolson 
H. T. Youngren 


BODY COMMITTEE 


O. F. Graebner 
W. A. Houser 
J. R. Hughes 

3. J. Monfort 
. J. Neerken 
. B. Parsons 
F. S. Spring 

R. J. Waterbury 


~ 


A 
C 


February, 1935 
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PRODUCTION COMMITTEE CRANKCASE OIL STABILITY COMMITTEI FUELS SUBCOMMITTEE 


V. P. Rumely— P. W. Fassler J. B. Fisher—Chairman (Cooperating with the Bureau of Standards, the 
Chairman James Fletcher <_< <_< A.M.A., the A.P.I. and the A.S.T.M.) 
J. Geschelin— Otto Graebner pli ge see gl eee ie : ; 
Vice-Chairman R. C. Hoffman A. E. Becker J. T. McCoy J. B. Macauley— H. F. Hut 
- — -" O. C. Bridgeman H. C. Mougey Chairman W. S. James 
H. D. Allee W. B. Hurley A W. Burwell G. L. Neels ie Meal urn oe ~ 
J. W. Brussell W. H. McCoy —_ ens ss Reames . B. B. Bachman erdinand Jehle 
F. H. Colvin W. W. Nichols A. L. Clayden Frank Philippbar D. P. Barnard C. S. Kegerreis 
R. S. Drummond J. E Pad rett H. K. Cummings T. B. Rendel C. H. Baxley F. F. Kishline 
E. R. Smith ™ C. S. Fliedner C. H. Schlesman A. L. Beall Julius Kuttner 
sa G. W. Gray B. E. Sibley AE. Becker L. C. Licht 
TRACTOR AND INDUSTRIAL POWER _ °: P. Heron T. C. Smith J. F. T. Berliner Neil MacCoull 
EQUIPMENT COMMITTEF H. F. Hut K. W. Stinson T. A. Boyd J. R. MacGregor 
as sires bate W. S. James R. R. Teetor H. R. Cobleigh F. C. Mock 
C. G. Krieger— O. E. Eggen E. W. Upham H. M. Crane Arthur Nutt 
Chairman J. B. Fisher H. K. Cummings W. A. Parkins 
A. W. Lavers— C. E. Frudden EXTREME PRESSURE LUBRICANTS SUBCOMMITTEE (CC. ].. Cummins T. B. Rendel 
Vice-Chairman R. B. Gray re +) H. C. Dickinson Daniel Roesch 
W. S. Jame Chairman : . sols 
D. P. Barnard Elmer McCormick ” C. S. Fliedner J. T. Ryan 
R. C. Chesnutt \. F. Milbrath W. H. Graves A. J. Scaite 
A. T. Colwell C. W. Smith a S. D. Heron C. H. Schlesman 
J. M. Davies K. D. Smith Automobile Group H. D. Hill T. C. Smith 
P. W. Eells L. B. Sperry H. L. Horning H. C. Snow 
H. 4 Mouge - W. H Graves W H Hubner Cc. F. Ta lor 
- _ a ‘ , sian a aan Chairman J. L. McCloud : ii 
TRANSPORTATION AND MAINTENANCE A 1 Sibi H. M. Northrup 
COMMITTI E I : W. Upham HIGHWAYS SUBCOMMITTEI 
(1934 Committee continued pending election , — — (Cooperating with the Rubber Association of 
of vice-president representing Transportation ixle and Transmission Group cen anh the U. & Ceeeee of Poblk 
and Maintenance Activity for 1935) F. E. McMullen—Chairman Road 
F Je Oo - 7 lendri« sO , 1 . 
ha We —* - “ ae . ickson H. W. Alden o£ Me T. C. Smith— ae WE Biden 
hairme . R. Holde . ° 1 : ; 
John Orr oe F.C. H “4 E. F. Davis R. L. Roll Chairman P. J. Kent 
Oe a al ie ee B. B. Bachman W. E. Las 
Vice-Chairman \. A. Lyman fs crags bls : , 
W. C. Becker J. G. Moxe Bearings Group David Beecroft B. J. Lemon 
J. +4 Bennett E. S. Pard e Ernest Wooler Chairm in 7 Ps em —“< - 
ed H. Bol 93 attor ae d ‘ icKinson . » NCI 
Chimton Saas 4 I oe W. T. Murden Haakon Styri R. N. Falge E. B. Smith 
yg on I. Scaife O. W. Young J. F. Winchester 
W. J. Cumming r. C. Smith a re 
Henry Dakin M. F. Steinberge: ‘ sacs - uP IGNITION RESEARCH SUBCOMMITTEI 
H. W. Drake E. L. Tirrell R. E. Wilkin—Chairman 
F. K. Glynn J. F. Winchester \. P. Anderson A. R. Lange A. L. Beall—_ C. S. Fliedne 
H. R. Grigsby E. C. Wood M. R. Bower W. W. Lowe Chairman Cc. S. Irvine 
M. B. Chittick K. G. Mackenzie Earl Bartholomew I T. Larkin 
TRUCK, BUS AND RAILCAR COMMITTEE A. L. Clayden R. R. Matthew R. W. Bro vn  § Lowman 
P. G. Colin G. M. Maverick J. S. Coldwell W. A. Parkin 
C. O. Guernsey— W. K. Creson I B. Downing G. E. Merkle H. K. Cummings C. M. Paulson 
Chairman M. C. Horine l C. Geniese GC. L. Neel R. J. L. Dutterer M. F. Peters 
A. W. Scarratt— S$. Johnson, Jr. E. W. Hutton Cc. R. Noll J. B. Fisher Hector Rabe ana 
- ve Chermen bi . rsa ane Herman Intemann W. H. Oldacre O. C. Rohd 
“4 = — > oe "hes C. M. Larson G. A. Round 
os - Ba ret . oage 
B. B. Bachman H. E. Simi a seed siti ssh lala 
R. Buckendale C. W. Spicer Rar ; ; ee — 
T. C. Smith—Chairman R. W. —— ; hg’ . : 
hairman >. J. Lemon 
. L. V. Newton A. M. Woll A. C. Bat H. R.. McMahon 
‘ . W ., vidson F, A. Moss 
Research Committees Truck Group acted ae 
f H. C. Dickinson O. A. Parker 
RESEARCH COMMITTEI A. J. Scaife—Chairmar M. L. Fox R. F. Pee 
as : ; H. B. Hench W. C. Robbins 
~~ me Feetor - L: C. Licht W. E. Da W. P. Edd a -* then “Sa eee 
Chairman J. B. Macaule} H. M. Jacklin W. G. Wal 
H. W. Alden Neil MacCoull FRONT-WHEEL-ALIGNMENT SUBCOMMITTEE W. S. James E. P. Warner 
B. B. Bachman G. L. McCain ue Ss. J. Zand 
D. P. Barnard C. A. Michel B. J. Lemon—Chairman 
A. L. Beall F. C. Mock Passenger Car Division 
T. A. Boyd Arthur Nutt Tr JEL-RESEARC 
G. C. Brown C. R. Paton B. H. Anibal E. G. Peckham COOPERATIVE-FUEL - 7 H 
R. W. Brown R. F. Peo H. E. Churchill A. R. Platt STEERING COMMITTEI 
Nase T R .] ames Dykstr: . N. Prentis , 
H. M. Crane I’. B. Rendel age — ™ ote (Cooperating with the National Bureau of 
C. L. Cummins V. P. Rumel; W. R. Griswold Dale Roeder Sramdoui the Automobile Manufacturers 
H. C. Dickinson A. J. Scaife M. N. Halsey Bruno Schroete tandards, the Aut , _ sa 
a aed a . : ae Association and the American Petroleum 
J. B. Fisher T. C. Smith C. D. Harter Edgar Sha Institute) 
H. L. Horning H. C. Snow J. M. Nickelsen H. C. Snow nstitute 
J. H. Hunt © S. W. Sparrow F. C, Pearson E. G. Sprung B. B. Bachman Ferdinand Jehle 
H. M. Jacklin Alex Taub J. S. Voight T. A. Boyd F. F. Kishline 
W. S. James C. F. Taylor C = e H. R. Cobleigh J. B. Macauley 
Ferdinand Jehle W. G. Wall ee ee ae H. M. Crane F. C. Mock 
F. F. Kishline E. P. Warner A. K. Brumbaugh F. C. Pearson H. C. Dickinson Arthur Nutt 
W. E. Lay F. E. Watts H. B. Dodge C. A. Peirce W. H. Graves W A. Parkins 
B. J. Lemon J. F. Winchester A. E. Freeman Fred L. Sage H. L. Horning J. - Ryan 
G. W. Lewis A. M. Wolf Adolph Gelpke A. J. Scaife W. S. James Tr. C. Smith 
H. T. Woolson M. N. Halsey E. G. Sprung H. C. Snow 
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PERSONNEL OF 1935 COMMITTEES 51 


SPECIAL RESEARCH COMMITTEE ON ME- 
CHANICAL SPRINGS OF THE AMER- 
ICAN SOCIETY OF MECHANICAL 
ENGINEERS 


N. E. Hendrickson E. W. Stewart 
COOPERATIVE COMMITTEE ON MOTOR- 
TRUCK IMPACT TESTS 


(Cooperating with the Bureau of Public Roads 
and the Rubber Association of America) 


B. B. Bachman A. A. Lyman 
R. W. Brown T. C. Smith 
C. B. Veal 


Standards Committees 
C. W. Spicer, Chairman 


AIRCRAFT DIVISION 


J. F. Hardecker— N. A. Draim 
Chairman F. G. Gardner 
I. M. Laddon— B. J. Lemon 
Vice-Chairman L. S. Marsh 
F. O. Carroll C. J. McCarthy 
J. R. Cautley L. C. Milburn 
C. H. Colvin T. P. Wright 


AIRCRAFT-ENGINE DIVISION 
Robert Insley— C. S. Fliedner 
Chairman E. D. Herrick 
R 
| 


A. V. D. Willgoos— 
Vice-Chairman 
Opie Chenoweth 


P. Lansing 
udwig Majneri 
A. S. Menasco 
H. C. Edwards Arthur Nutt 
N. N. Tilley 


AXLE AND WHEELS DIVISION 


L. R. Buckendale— C. Carlton 


Chairman . E. Einfeldt 
George Walther— > 


( 

I 

( 

Vice-Chairman I 
( 

} 


L. Eksergian 
P. Hall, Jr. 


C.. §. Ash 


_B. Ro 


). A. Parker 
G. W. Carlson 
BALL AND ROLLER BEARINGS DIVISION 
G. R. Bott— A. E. Fawley 
Chairman H. R. Gibbons 
Ernest Wooler— H. T. Morton 
Vice-Chairman Harry Parsons 
D. F. Chambers Harry Reynolds 
L. A. Cummings H. A. Schatz 
Tr. C. Delaval-Crow J. S. Tawrese 


DIESEL-ENGINE DIVISION 


Harte Cooke John Dickson 


Chairman A. S. Hawks 
E. T. Vincent— H. D. Hill 
Vice-Chairman C. B. Jahnke 
R. C. Chesnutt E. T. Larkin 
H. D. Church W. H. Radford 
C. L. Cummins E. B. Rawlins 
M. J. Reed 
ELECTRICAL EQUIPMENT DIVISION 
L. E. Lighton— K. A. Eger 
Chairman W. S. Haggott 
C. F. Gilchrist— P. J. Kent 
Vice-Chairman L. O. Parker 
Azel Ames E. K. Schadt 
R. H. Combs T. E. Wagar 


GASOLINE-ENGINE DIVISION 
E. D. Herrick— C. E. Frudden 
Chairman S. Johnson, Jr. 
J. B. Fisher— L.. P. Kalb 
Vice-Chairman A. W. Lavers 
F. S. Baster A. F. Milbrath 
H. M. Bramberry W. A. Parrish 
H. G. Smith 


IRON AND STEEL DIVISION 


F. P. Gilligan— W. J. Harris 
Chairman W. G. Hildorf 

E. F. Davis— E. J. Janitzky 
Vice-Chairman J. B. Johnson 

J. R. Adams G. E. Knable 


A. H. d’Arcambal 
A. L. Boegehold 


H. B. Knowlton 
Elmer Larned 


H. Bornstein F. E. McCleary 
H. T. Chandler O. W. McMullen 
Bishop Clements J. G. Morrow 

A. T. Colwell R. B. Schenck 

William Davis J. B. Thorpe 

B. H. DeLong E. W. Upham 


N. L. Dueble 
H. J. Fischbeck 
H. W. Graham 


i. M. Watson 

T. H. Wickenden 
Henry Wysor 
LIGHTING DIVISION 


C. A. Michel— R. N. Falge 


Chairman M. N. Halsey 
R. E. Carlson— Roy W. Johnson 
Vice-Chairman P. J. Kent 


C. C. Bohner G. W. Keown 

A. W. Devine V. J. Roper 

H. C. Doane A. N. Taylor 
T. E. Wagar 


LUBRICANTS DIVISION 


E. W. Upham— C. M. Larson 
Chairman W. W. Lowe 
H. C. Mougey K. G. Mackenzie 
Vice-Chairman G. M. Maverick 
C. V. Beaton 3 L. McCloud 


W. it Clark i R. Noll 

A. L. Clayden H. M. Northrup 
J. A. Edwards W. H. Oldacre 
L. C. Eldridge M. Reswick 

J. B. Fisher G. A. Round 
J. C. Geniesse J. T. Ryan 

H. C. Gooch W. A. P. Schorman 
W. H. Graves B. E. Sibley 
L. B. Helm H. G. Smith 
F. E. Holsten J. L. Stewart 
W. S. James J. B. Terry 
Ferdinand Jehle L. Thoms 


E. N. Klemgard 
H. B. Knowlton 


J. M. Watson 
R. E. Wilkin 


G. H. Kublin W. H. Worthington 
MOTORBOA AND MARINE-ENGINI DIVISION 
W. E. John— A. W. Hagan 
Chairman F. T. Irgens 
R. Karasinski— Walter Leveau 
Vice-Chairman A. E. Luders 
Frank Fernstrum T. F. W. Meyer 


H. E. Fromm Richard Wastcoat 


MOTORCOACH AND MOTOR-TRUCK DIVISION 


A. Gelpke— H. D. Hukill 
Chairman B. F. Jones 

M. C. Horine— F. W. Kateley 
Vice-Chairman W. F. Klein 

F. G. Alborn M. B. Morgan 

A. F. Coleman M. L. Pulcher 

W. J. Cumming F. L. Sage 

F. L. Faulkner E. M. Schultheis 

A. W. Herrington E. M. Sternberg 


NON-FERROUS METALS DIVISION 


P. V. Faragher— H. C. Jennison 
Chairman J. B. Johnson 
W. H. Graves— L. W. Long 
Vice-Chairman C. H. Mathewson 
C. H. Calkins C. R. Maxon 
V 


B. Clements V. E. McCullough 


D. L. Colwell H. C. Mougey 

W. A. Cowan W. B. Price 

John A. Gann E. W. Upham 

C. R. Ince T. H. Wickenden 
A. E. Weiss 


PARTS AND FITTINGS DIVISION 
W. C. Keys— G. L. McCain 
Chairman C. W. Spicer 
Elmer McCormick— W. R. Spiller 
Vice-Chairman William Wagstaff 
W. L. Barth G. W. Yanss 
O. B. Zimmerman 


PASSENGER-CAR DIVISION 


G. L. McCain— G. H. Freers 


Chairman W. R. Griswold 
F. F. Kishline— E. S. MacPherson 
Vice-Chairman F. Sergardi 


G. B. Allen L. S. Sheldrick 

W. L. Barth H. C. Snow 

T. L. Cowles Alex Taub 

G. A. Delaney J. H. Tuttle 
H. T. Youngren 


PRODUCTION DIVISION 


E. N. Sawyer— G. M. Hartsock 
Chairman I. R. LaBoissiere 
M. H. Blank— W. H. McCoy 
Vice-Chairman W. P. Michell 
C. A. Borton W. H. Smila 
R. A. Vail 


SCREW-THREADS DIVISION 


E. H. Ehrman— E. J. Bryant 
Chairman G. Carvelli 
Earle Buckingham— G. S. Case 
Vice-Chairman C. T. Doman 
A. Boor R. M. Heames 


S. B. Terry 


TIRE AND RIM DIVISION 


H. T. Youngren— J. M. Crawford 


Chairman B. Darrow 
G. Alborn J. E. Hale 
S. Ash J. W. Leggat 


F. 
he 
C. O. Ball B. J. Lemon 
C. C. Carlton Dale Roeder 
H. E. Churchill K. D. Smith 


TRANSPORTATION AND MAINTENANCE DIVISION 


A. F. Coleman— Adrian Hughes 


Chairman A. A. Lyman 

F. L. Faulkner— L. V. Newton 
Vice-Chairman J. M. Orr 

C. Brettell H. E. Oszman 
W. J. Cumming E. S. Pardoe 
F. K. Glynn T. C. Smith 
J. A. Harvey M. F. Steinberger 
H. R. Holder J. F. Winchester 


E. C. Wood 


COMMITTEE ON METHODS OF EXPRESS- 
ING LIMITS AND TOLERANCES 


Earle Buckingham— E. H. Ehrman 
Chairman C. W. Spicer 
O. B. Zimmerman 


PATENTS COMMITTEI 


B. B. Bachman— G. C. Arvedson 
Chairman J. H. Hunt 
M. W. McConkey 


STANDARDIZATION POLICY COMMITTEE 


C. W. Spicer— G. L. McCain 
Chairman C. A. Michel 
A. Boor F. E. Moskovics 
B. B. Bachman A. J. Scaife 
W. B. Stout 
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Special Committees 
BRAKE COMMITTEE 


B. B. Bachman— H. C. Dickinson 


Chairman F. K. Glynn 
G. B. Allen M. N. Halsey 
David Beecroft E. H. Hamilton 
R. S. Begg M. C. Horine 
T. P. Chase W. S. James 
A. F. Coleman S. Johnson, Jr. 
Burns Dick T. D. Pratt 
ORDNANCE ADVISORY COMMITTEE 
(In cooperation with the Ordnance Dept., U. 
S. Army) 
H. W. Alden— E. S. Marks 
Chairman H. T. McDonald 
G. A. Green E. F. Norelius 
J. E. Hale A. J. Scaife 
A. W. Herrington W. G. Wall 
J. F. Winchester 


COMMITTEE ON 
TORY 


INSTITUTIONAL 
AND MUSEUM 


HIS- 


F. L. Faurote—Chairman 


PLACEMENT COMMITTEE 


J. T. Greenlee— W. S. Howard 
Chairman C. F. Lautz 

C. E. Batstone Charles Merz 

A. B. Gardner W. E. Schwarze, Jr. 

J. J. Hilt S. B. Shaw 

J. G. Holmstrom J. W. Tierney 


Memorial Committees 


MANLY MEMORIAL MEDAL 
AWARD 


BOARD OF 


The Manly Memorial Medal shall be awarded 
annually to the author of the best paper relat- 
ing to theory or practice in the design or con- 
struction of, or research on, aeronautic power- 
plants or their parts or accessories which shall 
have been presented at a meeting of the So- 
ciety or any of its Sections during the calendar 
year. 


J. C. Hunsaker—Chairman 
A. H. Roy Fedden A. V. D. Willgoos 
AWARDS 
1928 S. D. Heron 1933 A. H. Roy Fedden 


1929 No award 

1930 O. C. Bridgeman 
1931 No award 

1932 F. L. Prescott 


1934 Rex B. Beisel 
A. Lewis MacClain 
F. M. Thomas 


WRIGHT BROTHERS MEDAL 


AWARD 


BOARD OF 


The Wright Brothers Medal shall be awarded 
annually to the author of the best paper on 
aerodynamics or structural theory or research, 
or airplane design or construction, which shall 
have been presented at a meeting of the So- 
ciety or any of its Sections during the calendar 
year. 


C. H. Chatfield—Chairman 


E. P. Warner F. E. Weick 


AWARDS 


1933 E. N. Jacobs 

1934 Rex B. Beisel 
A. Lewis MacClain 
F. M. Thomas 


1928 C. H. Havill 
1929 R. H. Upson 
1930 T. P. Wright 
1931 S. J. Zand 

1932 E. P. Warner 
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Representatives on Other 
Organizations and 
Committees 


ADVISORY BOARD OF THE GOVERNMENT 
TECHNICAL COMMITTEE ON LUBRI- 
CANTS AND LIQUID FUELS 
C. F. Kettering 


AMERICAN BUREAU OF 
E. J. W. Ragsdale 


WELDING 


AMERICAN COMMITTEE ON THE MARK- 
ING OF OBSTRUCTIONS TO AIR 
NAVIGATION 

G. W. Lewis 
AMERICAN MARINE STANDARDS 
COMMITTEE 


H. R. Sutphen R. S. Burnett 


AMERICAN SOCIETY OF 
ENGINEERS 


MECHANICAL 


RESEARCH COMMITTEE 


W. H. McCoy 


ON CuTTING OF METALS 


L. L. Roberts 
(Alternate) 
AMERICAN SOCIETY FOR TESTING 

MATERIALS 


COMMITTEE AI ON STEELS 


F. P. Gilligan 
SUBCOMMITTEE VIII ON STEEL CASTINGS 
F. P. Gilligan 


SUBCOMMITTEE XII ON METHODS OF 


CHEMICAL ANALYSIS 


J. R. Adams 
SUBCOMMITTEE XIX ON SHEET STEEL AND 
STEEL SHEETS 
J. M. Watson 
CoMMITTEE A2 ON Cast IRON AND SUBCOMMIT- 
TEE XVIII ON AUTOMOTIVE CASTINGS 
F. E. McCleary 


ON MALLEABLE CASTINGS 


H. T. Chandle 


COMMITTEE A7 


CoMMITTEE B2 ON Non-FERROous METALS 
AND ALLOYS 
H. C. Jennison 
CoMMITTEE B5 ON CopPER AND COPPER 
A.ttoys, Cast AND WROUGHT 
H. C. Jennison 


B6 oN Die-Cast METALS 
AND ALLoys 
ie 


CoMMITTEI 


Colwell 


CoMMITTEE B7 ON LicHtT METALS 


re Vs 


AND ALLOYS 


Faragher 


CoMMITTEE D2 ON PETROLEUM PRopucTsS 
AND LUBRICANTS 


B.. <. Mougey 


CoMMITTEE DII ON RuBBER PRODUCTS 


F. C. McManus 


SUBCOMMITTEE XI ON ANALYSIS OF 


CHEMICAL 
RuBBER PrRopuctTs 


F. C. McManus 


SUBCOMMITTEE XvII ON RUBBER PRODUCTS FOR 
ABSORBING VIBRATION 


F. C. McManus 


CoMMITTEE EI—SECTION ON TENSION TESTING 


[. 


Johnson 


Joint CoMMITTEE ON INVESTIGATION OF THE 
Errect oF PHOsPHORUS AND SULPHUR IN STEEL 


F. P. Gilligan 
SPECIAL COMMITTEE ON GENERAL USE OF SPECI- 
FICATIONS FOR Copper ALLoys IN INGoT Form 


H. C. Jennison 


AMERICAN STANDARDS ASSOCIATION 
DIRECTORS 

F, E. Moskovics 
STANDARDS COUNCIL 


A. i: Scaife 
(Alternate ) 


BOARD OF 


C. B. Veal 


ARRANGEMENT OF 
SPECIFICATIONS 


R. S. 


COMMITTEE ON FoRM AND 


Burnett 


SECTIONAL COMMITTEE Z17 ON PREFERRED 


NuMBERS 
Benjamin Liebowitz 
AMERICAN TRANSIT ASSOCIATION 


SUBCOMMITTEI 


C. O. Ball 


No. 2 oN MororcoAcHEs 
A. J. Scaife 


ARMY AND NAVY JOINT 
CONFERENCES 


J. F. Hardecker 


STANDARDS 


ENGINEERING FOUNDATION 
Iron ALLoys RESEARCH COMMITTE! 


T. H. Wickenden 


FEDERAL SPECIFICATIONS BOARD 


CoMMITTEE ON STORAGE-BATTERIES 


kL. EB. Lighton 
GUGGENHEIM MEDAL BOARD OF JUDGES 
J. C. Hunsaker E. S. Land 
Temple N. Joyce W. B. Stout 
MECHANICAL STANDARDS ADVISORY 
COUNCIL 
&. Boor 


MOTOR-VEHICLE CONFERENCI 
COMMITTEE 
F. K. Glynn 
NATIONAL ADVISORY COMMITTEE 
AERONAUTICS 


FOR 


POWERPLANT SuxBi 


H. M. 


OMMITTEE 
Cran 
NATIONAL RESEARCH COUNCIL 


Hicuway ResearcnH Boarp 


B. B. 


Bachman H. M. Crane 
ENGINEERING AND INDUSTRIAL DrvIsION 
E. P. Warne Grosvenor Hotchkiss 
NATIONAL SAFETY CouNCII 


David Beecroft 
PRESSED METAL INSTITUTE 
STEEL RESEARCH COMMITTEE 


Rodney Horton 


RADIO MANUFACTURERS ASSOCIATION 


FOR REDUCTION OF RADIO 


INTERFERENCE 


P. J. Kent 


ComMMITTEIE 
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THE 


S.A. E.? 


““T think it’s a 
great educational 
institution,” 


Says 
HENRY M. CRANE 


Mr. Crane’s view (he is tech- 
nical advisor to the president. 
General Motors Corp., and a 
past-president of the Society of 
Automotive Engineers) repre- 
sents a spontaneous apprecia- 
tion of one phase of the Soci- 
ety’s activity. Other members 
find many other reasons for 
enthusiasm. 

The ideals of every vocation 
in the automotive industry find 
concrete expression through 


the S.A.E. 
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When the world’s finest motor oil 


FEW years ago, by virtue of its 
exclusive Alchlor Process, the 
Gulf Refining Company produced a 
motor oil that surprised the world 

Gulfpride. 

Its record of performance was read 
with amazement even by lubrication 
engineers. 

For Gulfpride had lubricated mo- 
tors for 40.000 miles and left no trace 
of carbon. It had increased the mile- 
age a car could go before adding an- 
other quart of oil—as much as |4 
times. It had played a vital part in 


breaking 17 world’s records. It far 


exceeded every known set of motor 


oil specifications 
the U.S. Army and Navy. 


including those of 


wasn't fine enough 


Here indeed was a motor oil so 
good, so phenomenal, that the temp- 
tation to leave it alone was great. 
Why not rest on this achievement? 
Why not be satisfied? 

But being satisfied with suecess 
is not Gulf's way of doing things. 
For Gulf believes in this simple ax- 
iom—a good product is merely the 
beginning of a better product. Sue- 
cess means—start all over 
agam. 

And true to this tradition, 
Gulf went back to work on 
Gulfpride. Technologists con- 
tinued their researches. 

In their experiments they 
applied Gulfs famed Alchlor 





Refining process to dozens of crude 
oils. One of these was a particular 
Pennsylvania crude. Did it make 
Gulfpride a still better motor oil? 
The answer was— “ves.” 

From that moment, the world’s 
finest motor oil wasn’t fine enough. 
(ood as it was, Gulf had found 
a way And that 
improvement was put in effect 


at once. 


to improve it. 


Every man, and every or- 
ganization, sets a goal to be 
reached. Gulf’s goal is to sat- 
isfy its customers but—even 
more important 
itself. 


to satisfy 


1935 GULF REFINING CO PITTSBURGH. PA 


GULF REFINING COMPANY 
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XTREME PRESSURE ER) 
GEAR so HASSIS LUBRICANTS 


4S 





TRANSPORTATION 
ERGINEER 


KEEN TRANSPORTATION 
ENGINEERS SAY: 


the size of the gears has been re- 
duced and the speed and power output 
have been increased to such an extent 
that EP lubricants 
more general use.” 


are coming into 


“. .. both the mild EP and the powerful 
EP lubricants are of real commercial im- 
portance at the present time.” 


When gear and bearing failures are 
occurring too frequently, a change 
to “STURACO”’ frequently proves a 
practical and economical remedy. 
Investigate this low cost “‘insurance 
policy’”’ by writing for Bulletin No. 4. 


“STURACO” E.P. LUBRICANTS 
ARE THE ORIGINAL DEVELOPMENT OF 


ESTABLISHED !I865 


GENERAL OFFICES, 2727-2753 SO. TROY ST. CHICAGO, U.S.A. 
- BRANCHES IN PRINCIPAL CITIES 








HESE items, which are prepared by the Research 

Department, give brief descriptions of technical 
books and articles on automotive subjects. As a 
rule no attempt is made to give an exhaustive review, 
the purpose being to indicate what of special interest 
to the automotive industry has been published. 

The letters and numbers in brackets following the 
titles classify the articles into the following divisions 
and subdivisions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, Engines; F, High- 
ways; G, Material; H, Miscellaneous; I, Motorboat; 
J, Motorcoach; K, Motor-Truck; L, Passenger Car; 
M, Tractor. Subdivisions—1, Design and Research; 
2, Maintenance and Service; 3, Miscellaneous; 4, 
Operation; 5, Production; 6, Sales. 


AIRCRAFT 


A Flight Investigation of the Lateral Control Characteristics of 
Short Wide Ailerons and Various Spoilers with Different 
Amounts of Wing Dihedral 


3y Fred E. Weick, Hartley A. Soulé and Melvin N. Gough. 
N.A.C.A. Report No. 494, 1934; 16 pp., 9 figs. Price, 10 cents 
[A-1 


The Effect of Spray Strips on the Take-Off Performance of a 
Model of a Flying-Boat Hull 


By Starr Truscott N.A.C.A. Report No. 503, 1934, 18 pp., 9 figs 


[A-1 


Airship Men Present Their Case 


Published in U. S. Air Service, December, 1934, p. 26 [| A-1 


A condensed report is here given of the high spots of testimons 
before the Federal Aviation Commission on the feasibility of the crea 
tion of scheduled commercial transoceanic airship transportation. Among 
those quoted are Carl Vinson, chairman of the House Naval Affairs 
Committee; Dr. Hugo Eckener; Rear Admiral H. I. Cone, ‘head oi 
the Shipping Board; Rear Admiral E. J. King, chief of the Bureau of 
Aeronautics; Brig. Gen. O. Westover, Assistant Chief of Air Corps 
Paul W. Litchfield, president of the Goodyear-Zeppelin Corporation 
Lieut. Comm. C. E. Rosendahl and Carl B. Fritsche, president of the 
Metalclad Airship Corporation 


La XIV° Exposition Internationale de Il’ Aéronautique 


By R.-J. de Marolles. Published in Le Génie Civil, Dec. 1, p. 497 
Dec. 8, p. 524 and Dec. 15, 1934, p. 549. [ A-1| 

In the last three bi-annual Paris aircraft shows the number of aircrafi 
exhibited has remained almost constant, about sixty, but the latest event 
shows a greatly increased foreign participation, about 4o per cent o! 
the entries originating outside France. 

In analyzing the status of aviation in France thus reflected, the autho: 
points out that the Government still remains aviation’s sole important 
customer. He deplores the legislative restrictions on aviation, the high 
cost of aircraft, the lapse of time customary between the conception of 
i design and its realization in commercial form and the lack of private 
aviation. 

The technical section of his article contains a general resume of au 
craft design features and descriptions of individual types both domestt 
and foreign. 


VI¢ Tableau de l Aeronautique Francaise—14° Salon de Paris 


By Pierre Léglise Published in L’ Aéronautique, December 1934 

Re [ A-1 | 

In this table of the design characteristics of French aircraft designed 
between December 1933 and December 1934 are included data on 4f 
different model: This table and descriptions of the aircraft covered 
constitute the usual show number for the 14th Paris aircraft salon. 


The Effect of Weight and Drag on the Sinking Speed and Lift 
Drag Ratio of Gliders 


sy R. Kosin. Translated from Luftfahrtforschung, Vol. 11, No 
October 25, 1934; Verlag von R. Oldenbourg, Miinchen und Berlin 
N.A.C.A. Technical Memorandum No. 759, December, 1934: 7 pp 
3 hg 1A-1 
Continued on page 58 
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Make all these little things 


Sellin Y /oints 


i 
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Hundreds of your salesmen will find that selling your 





car next year is less difficult if they can point to the 
bright parts of the new model and say: “That is Stain- 
less Steel—Republic’s ENDURO that you have seen 
advertised and heard so much about. No—it does not 
rust—it’s always the same—and to clean it you just 
wipe the dirt off with a wet cloth.” 

There’s a magic sound to the word ENDURO that 
makes prospects quickly receptive. They see it used 


in their office buildings, in hotels, at soda fountains, 







Licensed under Chemicai 
lation Patents Nos. 
1316817 amd 1339378. 






and they hear wives speak in glowing terms of 


stainless steel cooking utensils. Daily contact with 
ENDURO has built respect that helps to impress the 
prospect with value and thus weaken sales-resistance. 

There are a dozen places in your 1935 models 
where you should use this wonder metal—where 
permanent silvery beauty is required—where extra 
strength or light weight is important—or where heat 
must not cause failure of vital operating parts. 


Glad to send you complete information. 


ALLC ¥ AND CARBON STEELS * TONCAN IRON «© STAINLESS STEEL ¢ PIPE AND TUBULAR PRODUCTS * BARS AND SHAPES « HOT AND COLD ROLLED STRIP 
PLATES * HOT ROLLED, COLD ROLLED AND SPECIAL FINISH SHEETS * TIN PLATE »* NUTS, BOLTS, RIFTS. ETC. * WIRE PRODUCTS « DIE ROLLED PRODUCTS 
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ENGINES 


Moteurs a Huile Lourde pour la Traction 


By L. Keuleyan. Published in Les Chemins de Fe t les 


Tramway 
December, 1934, p. 292 


[E-1 
\ competition of the Automobile Club of France for automotive 
Diesel engines is the occasion for this review 


of such engines, derived 
from the technical press and from privat 


sources. A table of the de 
sign and performance characteristics and of the price of 
of which are two-stroke cycle, is given vel] 


i 


DETROIT 


29 Diesels, & 


is brief descriptions of 
the design of each of these engines 


Delai d’Inflammation des Combustibles dans les Moteurs a Com 
bustion 


3y André Labarth Published in Joz 


te lé¢ socrete des 
génieurs de l’ Automobile, November, 1934, 


p 29024 E-1 
In his general discussion of ignition iag, the author emphasizes tha 
this or any other combustion phase must not be studied as an 
phenomenon but considered in its relation to the entire field 


characteristics and engine design His experiments have 


isolates 
or fue 
shown tha 
neither the degree of atomization nor turbulence affect ignition lag, bu 
that for a given fuel in a given engine the only factors influencing t 
iny considerable degree the duration of the lag are the 


pressure of the air into which the fuel is injected 


temperature an 
Primarily, ignitiot 
ag is said to depend on the character of the fuel, for the evaluation o 
which in this respect neither the ordinary inspection data nor chemica 
composition ar significant Future progress will 


come only throug! 
closer study of thermodynamic phenomena, 


is the author prophecy 


Die Leistungssteigerung des Fahrzeugdieselmotors durch Druck- 
laden und Zweitakt 





A. E. Thiemann. Published in Auton 


10951 Hern Avenue 


l / Aritt, De 
10, 1934, p. 591 E-1 
Only through increased specific pertormanc »btarined by mean 
scavenging, supercharging and the adoption of the two-stroke cycle wil 
automotive Diesels win wider acceptance in the United States Witl 
7 this premise, the author quotes from experiments designed to show th 


effect on the weight of engine charge of scavenging and supercharging 

Four reasons for the failure of the utilization of the two-strok 
principle in automotive Diesels are discussed both theoretically 
vith reference to designs developed. The superiority of the 


im 
charged four-stroke cycle Diesels for high performan«e 1utomotive 
uircraft engines is conceded 
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Piston Temperatures on a High-Speed Air-Cooled Petrol Engin« 


By H. Wright Baker Published in Instituto »f Automobile Es 
gineers Journal, January, 1935, Pp. 47 I 

The present paper is a continuation ot the author’s previous report 
upon the operating temperatures of small pistons and the factors upo1 
which these temperatures depend A new test bed has been installe 
ind this as well as other test apparatus and methods are described 

Pistons of 2%s in. diameter have been tested in both air and wate 
cooled cylinders and at speeds up to 4000 r.p.m. to determine the effect 
f 11 variables of design and operating conditions on temperature 

[ypical test results are given and discussed and an endeavor made 
orrelate them vith ilu previous] recorded 
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MATERIAL 


“Exanol” Additions Markedly Better Temperature—Viscosity 
Charactertistics of New Engine Oils 


Published in Automotive Industries, Nov. 17, 1934, p. O1f ( 
Extensive research ha ed to the dev ‘lopment ind productio 
Exanol,” polymerization products of the light ends of refinery gaso 
hese products are clear and colorless, pure hydrocarbons which a 
aid to have the property of increasing the viscosity index of an MI 

oil to which th iided. thereby lengthening oil life, and 1 


performance 


Solvent Refined Oils Help Solve Some Engine Design Difficulties 


BUNDY TUBING COMPANY 


By Arch L. Fost Published in Nat Petroleum Neu Nov 
1934, Pp. G 
Solvent refined oils have higher voscosity index ratings ; wing 
use of a lower viscosity oil in a given engine at a given tm It 

pointed out that lighter oils pass through the bearings in great 


from the bearin iving better lubrication and 1 tin 
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INGERSOLL 


CLUTCH 


PLATES 
ose mache allesadiian 


"TEM, CROSS - 


INGERSOLL PROCESS STEEL A fyi 
a jor ol 


The Interlocking Mesh-Grain Structure of this Steel 
results in plates 





of 


Greater Smoothness 
More Flexibility 
Longer Life 


The majority of cars today are equipped with clutch 
plates made from Ingersoll TEM-CROSS Steel— 


@ proven product. 


INQUIRIES ARE INVITED 


INGERSOLL STEEL & DISC COMPANY 
DIVISION OF BORG-WARNER CORPORATION 


NEW CASTLE, INDIANA 
PLANTS: NEW CASTLE, INDIANA ... CHICAGO, ILLINOIS 





PUSH-PULL 
CONTROLS 


GIVING SUPERB 
SERVICE FOR 


GEAR SHIFTING 
FREE-WHEEL CONTROL 
AIRPLANE CONTROLS 


And other 


remote operated controls 


HE armored preformed strand is 
housed in a water-proof and 
grease-tight conduit. So flexible is this 
conduit that it can be bent around ob- 
structions when necessary. A fixed 
point (as a gear-shifting unit on the 
dash) may be connected witha movable 
point (the other end of the unit fastened 
to the transmission which vibrates in 
its flexible rubber cushioned mount- 
ings). This is but one example of the 
versatility of these marvelous controls. 
Investigate Tru-Lay Push-Pull Con- 
trols now. Samples—to your speci- 
fications—will be sent upon request. 
Wire or write! 


AMERICAN CABLE 
COMPANY, Inc. 
General Motors Bidg., Detroit, Mich. 
Executive Offices: Bridgeport, Conn. 


An Associate Company of the American 
Chain Company, Inc. 
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Year Book Section, American Institute of Mining and Metallur 
gical Engineers, Inc., 1935 


Published in Mining and Metallurgy, January 1935, Section 2. [G-1} 

This Year Book contains the roster of officers and principal standing 
committees of the American Institute of Mining and Metallurgical En 
gineers, Inc., brief summaries of the proceedings of the more important 
meetings, abstracts of papers published during the year and a classified 
list of technical publications and contributions as well as an index of al 
material published by the Institute in 1934. 


Tabulated Analyses of Texas Crude Oils 


By Gustav Wade. U. S. Bureau of Mines Report of Investigations No 
3252, December, 1934; 40 pp., 1 fig. [G-1 

Analyses of samples of crude oil from several Texas oil fields have 
been published but many others have not been published. This pape) 
makes available in condensed tabular form all analyses of the Texas 
crude oils that have been examined by the Bureau of Mines 


X-Rays—What Should We Know About Them? 


By George L. Clark. Published in Electrical Engineering, January 
1935, p. 3. {G-1 


Part of the American Institute of Electrical Engineers ‘Science Series 
for Engineers,” this article is designed to give to engineers not special 
ists in this field a general informative background on the use of X-rays 

Topics discussed are the nature of the rays, the mechanism of their 
production and the principles underlying their applications in many 
fields, particular emphasis being laid on their use in determining the 
ultimate fine structure of materials. 


X-Ray Inspection of High Alloy Castings 


By F. K. Ziegler and D. W. Bowland. Published in Metal Progress, 
December, 1934, p. 22. {G-1] 


The foundry company with which the writers are connected has 
adopted the X-ray apparatus as an integral part of its inspection of 
nickel-chromium castings, such final check of visual inspection being 
considered necessary where, as in making alloy castings of widely vary- 
ing and rapidly changing designs, all factors of production can not be 
controlled. 

The making and interpreting of the X-ray films are described, illustra 
tive films presented and defects found are discussed. 


Lubrication for Anti-Friction Bearings 


By O. L. Maag. Published in American Machinist, Nov. 7, 1934, p 
770. [G-1] 
A discussion of the various types of oils and greases, new develop- 
ments in lubricants, and methods of applying the lubricant, in a briet 
review. 


A Method for Evaluating the Viscosity-Temperature Characteris- 
tics of Oils 


By W. B. McCluer and M. R. Fenske. Published in Industrial and 
Engineering Chemistry, Nov. 15, 1934, p. 389. G-1} 


The purpose of the paper is to outline a method by means of which 
the viscosities of different oils may be compared quantitatively, either at 
low temperatures encountered in winter starting or at the high tempera 
tures encountered during motor operation. 


Oxidation, Lubrication, and the Blending of Mineral Oils to 
Obtain Maximum Lubricating Value 


By R. O. King. Reprinted from the Journal of the Institution of Petro 
leum Technologists, February, 1934; 41 pp., with tables and charts. [G-1 

Mr. King presents a discussion of the mechanism of lubrication anc 
attempts to show a correlation between “oiliness’’ and the oxidation char 
acteristics of the oil blend. The conclusion is that the blending of 
ils for opttmum performance depends on a selection of constitutents t 
maintain the necessary oxidation activity in the blend over the rang 
of temperature required in use 


L’Huile de Graissage et la Mise en Marche des Moteurs: les Huiles 
d’Hiver 

By Henri Petit Published in La Vie Automobile, Nov 
p. 5382. G-! 


The necessity tor special winter engine oils is discussed under the 
headings of the variation of viscosity with temperature and the effect 
of oil viscosity on the ease of engine starting. The characteristics of 6 
commercial special winter oils are briefly set forth, and the us 
graphite and upper cylinder lubrication referred to 


Concluded on page 62 








Obsolescence like a THIEF 


STEALS 
PROFITS 
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THE HAND 
of 
MODERNIZATION 


Exposes and Stops Obso- 
lescence’s Theft of Profits 
with Bullard Type “J” Small 
Mult-Au-Matie. 


Let Bullard Engineers tell you 


msti\caetits Why. 


Ask about “J-7” with 8-ineh work 
diameter and “J-F1L” with 12-inch 
work diameter. 

THE 

BULLARD 
COMPANY 
Bridgeport Connecticut 
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Getting Desired 
Physical Factors 
Into a Bearing... 


Bearing failure often 
results from what is 
done in the foundry 
rather than from what 
is done in the engi- 
neering department. 


The selection of a 
bronze bearing alloy 
for a definite applica- 

tion is originally made from results of experimen- 
tal testing. At some stage in the development 
work, the designing engineer has tested several 
alloys and selected the one giving the most satis- 
factory result. The specification he then sets up 
covers the chemical and physical properties for 
the selected alloys. These physical characteristics 
include tensile strength, hardness, ductility, com- 
pression strength, yield strength, anti-friction 
qualities and wear resistance. The performance 
of the bearing in use depends upon the presence 
of the desired physical factors. 


Unless the identical foundry processes by which 
the test bearing is made are followed in produc- 
tion, the physical characteristics will not be the 
same. Any metallurgist knows that the physical 
properties of a casting are affected by every de- 
tail of foundry technic. The equipment used, melt- 
ing temperature, pouring temperature, condition 

* of moulds, gating, patterns, manner of pouring, 
etc., all affect the physical properties of the alloy 
and the presence or absence of physical variations 
is not revealed by any chemical analysis. 


The only way to make sure that production de- 
liveries will exactly duplicate test pieces in both 
chemical and physical analysis is to obtain both 
test and production bearings from a source where 
perfected and rigidly standardized casting technic 
is used. When you invest time and effort to de- 
termine the particular bearing that will give the 
best performance in your product why not have 
them made that way? Bunting offers you a com- 
plete service both in the making of specifications 
and the resulting perfect product. 


THE BUNTING BRASS & BRONZE 
COMPANY, TOLEDO, OHIO 


Branches and Warehouses in All Principal Cities 
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MOTORBOAT 
What’s New? 
Published in Motorboat, January, 1935, p. I1. [I-1] 


Among thé trends noted in boat design in this preview of 1935 offer 
ings are greater emphasis on the smaller types of cruising boat and less 
on the inboard runabouts, lack of radical departures in design and 
construction, more speed with less power and streamlining. 

Engines show higher maximum rotative speeds with increase in 
popularity of reduction gearing, and a salient trend toward the eight- 
cylinder V-type developing 100 hp. or less. Fuel oil engines other than 
Diesels are also being offered. 

Descriptions are also given of manufacturers’ current commercial prod 
ucts grouped into the three divisions of boats, engines and accessories 


MOTOR-TRUCK 
Equalizing Carrier Competition 


Published in Railway Age, Dec. 1, 1934, p. 691 [K-4] 
Two planks constitute the platform here advocated to restore the 
net earnings of the railroads: 1. Equalize the public regulation of 
rates, services, accounting and operating practices as between the rail- 
roads and their highway and waterway competitors, and 2. Eliminate 
subsidies now being provided for carriers by highway and waterway. 
Issue is taken with those who claim that the competitive traffx 
losses of the railroads are small, such losses being estimated here as one 
billion dollars annually. In discussing highway costs attributable to 
heavy commercial vehicles, the statement is made that road costs made 
necessary to accommodate vehicles weighing with load in excess of 2% 
tons are from 40 to 50 per cent higher than they would otherwise be. 
Both Federal and State legislation is recommended. 


PASSENGER CAR 
A Study of Road Performance 


3y Maurice Platt. Published in Institution of Automobile Engineers 
Journal, January, 1935, p. 13. [L-1] 


As technical editor of an English automotive journal, the author is 
responsible for carrying out road trials of private cars of all sizes to the 
number of about 35 annually. He is also partly responsible for the 
tests made by other members of the editorial staff. 

In this paper he summarizes this road-test experience in two ways: 
first, by presenting average performance figures for various classes of 
car, based upon a large number of tests; and secondly, by stating per- 
sonal opinions upon features of performance not easily measurable, such 
as steering characteristics and riding-qualities. 

The technique of road testing is also discussed. 


Bullard-Dunn Process Used to Clean Car Parts 
Published in Iron Age, Dec. 20, 1934, p. 28. [L-5] 


This article describes an installation of equipment which, by means 
of an electrochemical process, cleans parts at a lower cost than wire 
brushing and results in an improved quality of product. The cleaning 
equipment is entirely automatic and reaches otherwise inaccessible 
crevices, joints and small holes in the parts to be cleaned. 


General Motors Trains the Foremen 


3y W. S. Knudsen. Published in American Machinist, Dec. 5, 1934 
p. 824. [L-5] 

The author believes that the foreman should be more thoroughly 
trained so that he may more keenly realize his responsibilities, his 
authority and his relation to the men under him. The foreman is 
closest to the worker, and trained foremen reduce labor trouble. 


Heat-Treating in an Automobile Plant 


By J. B. Nealey. Published in Machinery, December, 1934, p. 201. 

[L-5] 

Thirty-two gas-fired furnaces installed in a building 4oo ft. long by 

50 ft. wide perform the heat-treating operations described in this article. 

Among the topics discussed are a continuous pusher type of annealing 

furnace, controlled with extreme accuracy, the forging of gear blanks, 
routing, quenching and furnace control methods. 


Needle Bearings and Their Applications 


By Herbert Chase. Published in Production Engineering, December, 
1934, Pp. 461. [L-5] 

Needle bearings are defined as roller bearings wherein the rollers 
are fairly long in proportion to their diameter. The advantages and 
production status of this type of bearing are touched on and applica- 
tions in the automotive and other fields enumerated. Other topics are 
installation technique, multiple rollers, loads and lubrication. 


